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FIELD OF THE INVENTION 
The invention generally relates to nucleic acids and polypeptides encoded thereby. 

BACKGROUND OF THE INVENTION 

The epidermal growth factor (EGF) superfamily comprises a diverse group of proteins 
that fiinction as secreted signaling molecules, growth factors, and components of the 
extracellular matrix, many with a role in vertebrate development. EGF-related proteins with 
Cls-like (CUB) domains have been reported. The CUB domain is found in 16 functionally 
diverse proteins such as the dorso-ventral patterning protein tolloid, bone morphogenetic protein- 
1, a family of spermadhesins, complement subcomponents Cls/Clr and the neuronal recognition 
molecule A5. Most of these proteins are known to be involved in developmental processes. The 
second domain is found mostly among developmentally-regulated proteins and spermadhesins. 

The adipocyte complement related protein-3 (ACRP3), is a 30 kDa serum protein made 
and secreted exclusively firom adipocyte cells, which is implicated in energy homeostasis and 
obesity. ACRP3 is structurally similar to complement factor Clq and to a hibernation-specific 
protein isolated from the plasma of Siberian chipmunks; it forms large homo-oligomers that 
undergo a series of post-translational modifications {see, Scherer PE, et al, J Biol Chem 1995 
Nov 10;270(45):26746-9). ACRP30 is a close homologue of the complement protein Clq, 
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which is involved in the recognition of microbial surfaces and antibody-antigen complexes in the 
classical pathway of complement. The crystal structure of a homotrimeric fragment of ACRP3 
has been solved to 2.1 A resolution. The structure reveals homology to the tumor necrosis factor 
(TNF) family. Identical folding topologies, key residue conservations, and similarity of trimer 
interfaces and intron positions establish an evolutionary link between the TNF and Clq families. 

CI q is the first subcomponent of the CI complex of the classical pathway of complement 
activation. Several functions have been assigned to Clq, which include antibody-dependent and 
independent immune functions, and are considered to be mediated by Clq receptors present on 
the effector cell surface. There remains some uncertainty about the identities of the receptors that 
mediate Clq &nctions. Some of the previously described Clq receptor molecules, such as 
gC 1 qR and cC 1 qR, now appear to have less of a role in CI q functions than in functions 
unrelated to Clq. The problem of identifying receptor proteins with complementary binding sites 
for CI q has been corapoimded by the highly charged nature of the different domains in C 1 q. 
Although newer candidate receptors like ClqR(p) and CRl have emerged, full analysis of the 
Clq-Clq receptor interactions is still at an early stage. In view of the diverse functions that Clq 
is considered to perform, it has been speculated that several Clq-binding proteins may act in 
concert, as a Clq receptor complex, to bring about Clq mediated functions. Some major 
advances have been made in last few years. Experiments with gene targeted homozygous Clq- 
deficient mice have suggested a role for Clq in modulation of the humoral immune response, 
and also in protection against development of autoimmunity. The recently described crystal 
structure of ACRP-30, has revealed a new Clq/TNF superfamily of proteins. Although the 
members of this superfamily may have diverse functions, there may be a common theme in their 
phytogeny and modular organisation of their distinctive globular domains. 

The first component of complement is a calcium-dependent complex of the 3 
subcomponents Clq, CI r, and Cls. Subcomponent Clq binds to immunoglobulin complexes 
with resulting serial activation of Clr (enzyme), Cls (proenzyme) and the other 8 components of 
complement. Clq is composed of 3 different species of chains, called A, B, and C. Fragments of 
the A cham of Clq have been sequenced. The total A chain contains 190 amino acids. Clq 
shares with collagen the presence of hydroxyproline in its amino acid sequence. 

Beta-adrenergic receptor kinase (beta-ARKl) phosphorylates the beta-2-adrenergic 
receptor and appears to mediate agonist-specific desensitization observed at high agonist 
concentrations. Beta-ARKl is an ubiquitous cytosolic enzyme that specifically phosphorylates 
the activated form of the beta-adrenergic and related G-protein-coupled receptors. The beta- 
ARKl gene spans approximately 23 kb and is composed of 21 exons. Beta-AR kinase (beta- 



ARKl) is known to be elevated in failing human heart tissue and its activity resulting in rapid 
desensitization via the abnormal coupling or uncoupling of beta-adrenergic receptor to G protein, 
receptor down-regulation, internalization and degradation, may account for some of the 
abnormalities of contractile function in the heart disease {see. Post, S. R., Hammond, H.K., Insel, 
P.A.,1999, Atmu. Rev. Pharmacol. Vol. 39: 343-360) incorporated by reference. 

The TEN-M4 protein belongs to the ODZ/TENM family of proteins. This family was 
first identified in Drosophila as being a pair-rule gene affecting segmentation of tiie early 
embryo. It was the first pair-rule gene identified that was not a transcription factor, but a type II 
transmembrane protein. Vertebrate homologs of the TENM family have been identified in 
mouse and zebrafish. In the mouse, TEN-M4 expression was found to be on the cell surface, in 
the brain, trachea as well as developing limb and bone. Analysis of the TEN-MI protein reveals 
that it can bind to itself, making it likely that TEN-M4 may be a dimeric moiety as well. In cell 
culture experiments, fragments of the TEN-M proteins can bind the Drosophila PS2 integrins. In 
addition, members of the TEN-M family have been identified to be downstream of the 
endoplasmic reticulum stress response pathway, which alters the response of cells to their 
environment. This suggests that the ODZ/TENM family may be involved in cell adhesion, 
spreading and motility. Translocations leading to the fusion of this gene with the NRGl/HGL 
gene from chromosome 8 have been found to generate a paracrine growth factor for one 
mammary carcinoma cell line, termed gamma-heregulin. 

Out At First is expressed in clusters of cells during germband extension, throughout the 
developing nervous system, and in the gonads of both sexes throughout the lifecycle. Mutation 
of the Drosophila gene is fatal and causes nervous system defects. 

Butyrophilin plays several crucial roles in T-cell activation. The protein is known to be 
expressed in spleen and liver. 

Sugar transport is a critical feature of many cell types in the body as energy storage and 
metabolism or defects thereof can cause a variety of human diseases. Glucose tranporter 4 
(GLUT4) is critical to insulin-sensitive glucose uptake. 

Mouse EphA6 (also known as m-ehk2) belongs to the superfamily of receptor tyrosine 
kinases, which constitute the largest family of oncogenes. This family includes prominent 
growth factor receptors such as those for epidermal growth factor, platelet-derived growth factor 
etc. Members of this superfamily influence cell shape, mobility, differentiation and proliferation. 
Within this superfamily, the Ephrin (Eph) receptors constitute the largest subfamily. Eph 
receptors and their ligands, ephrins, are known to be involved in several normal developmental 
processes, including formation of segmented structures, axon guidance, cell adhesion and 



development of vasculature. Ephrin receptors are classified into two main subtypes: EphA 
receptors bind to GPI-anchored ephrin-A ligands, while EphB receptors bind to ephrin-B 
proteins that have a transmembrane and cytoplasmic domain. The EphA6 receptor is highly 
expressed in the mouse brain and irmer ear, including the cochlea. This receptor is also 
differentially expressed relative to the other ephrin receptors in certain regions of the primate 
neocortex during development. In addition, it is found in the developing retina and optic tectum 
in the chicken. 

SUMMARY OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are 
members of the following protein families: EGF related SCUBEl-like proteins, Adipocyte 
Complement Related proteins, complement Clq tumor necrosis factor-like proteins, 3- 
Adrenergic Receptor Kinase-like proteins, TENM4-like proteins. Out At First-like proteins, 
EphA6-ehk2-like proteins, Glucose Transporter-like proteins, Type la Membrane Sushi- 
Containing Domain-like proteins, Type la Membrane Sushi-Containing Domain proteins, 
Butyrophilin-like proteins, and Butyrophilin Precursor B7-DC-like proteins. The novel 
polynucleotides and polypeptides are referred to herein as NOVl, N0V2a, N0V2b, N0V2c, 
N0V2d, N0V3, N0V4, N0V5a, N0V5b, N0V6a, N0V6b, N0V7, N0V8, N0V9, NOVlOa, 
NOVlOb and NOVl 1. These nucleic acids and polypeptides, as well as derivatives, homologs, 
analogs and fragments thereof, will hereinafter be collectively designated as "NOVX" nucleic 
acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule encoding a 
NOVX polypeptide that includes a nucleic acid sequence that has identity to the nucleic acids 
disclosed in SEQ IDNOS:!, 3, 5, 7, 9, 11, 13, 15, 17, 19, 23, 25, 27, 29, 31 and 33. In some 
embodiments, the NOVX nucleic acid molecule will hybridize under stringent conditions to a 
nucleic acid sequence complementary to a nucleic acid molecule that includes a protein-coding 
sequence of a NOVX nucleic acid sequence. The invention also includes an isolated nucleic acid 
that encodes a NOVX polypeptide, or a Augment, homolog, analog or derivative thereof. For 
example, the nucleic acid can encode a polypeptide at least 80% identical to a polypeptide 
comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32 and 34. The nucleic acid can be, for example, a genomic DNA fragment or a 
cDNA molecule that includes the nucleic acid sequence of any of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 
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Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID N0S:1, 3, 5, 7, 
9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33) or a complement of said oligonucleotide. 
Also included in the invention are substantially purified NOVX polypeptides (SEQ ID N0S:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34). In certain embodiments, the NOVX 
polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or 
an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in one 
or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, imder conditions allowing for expression of 
the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then be 
recovered. 

In another aspect, the invention includes a method of detecting the presence of a NOVX 
polypeptide in a sample. In the method, a sample is contacted with a compound that selectively 
binds to the polypeptide under conditions allowing for formation of a complex between the 
polypeptide and the compound. The complex is detected, if present, thereby identifying the 
NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on their 
expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX nucleic 
acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe or primer, 
and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic acid molecule 
in the sample. 

In a fiirther aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the activity 
of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic acid. 



peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon containing) or 
inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of a 
medicament for treating or preventing disorders or syndromes including, e.g., Von Hippel- 
Lindau (VHL) syndrome, cirrhosis, transplantation disorders, pancreatitis, obesity, diabetes, 
autoimmune disease, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic 
kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, 
hypercalcemia, Lesch-Nyhan syndrome, developmental defects, cataract, spinal cord injury, 
Alzheimer's disease, muscular dystrophy, acoustic trauma, cancer, learning and memory defects, 
infertility, cardiomyopathies, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis, atrial septal defect, atrioventricular canal defect, ductus arteriosus, pulmonary stenosis, 
subaortic stenosis, ventricular septal defect, valve diseases, tuberous sclerosis, scleroderma, 
endometriosis, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease, dementia, stroke, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, multiple sclerosis, ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neurodegeneration, familial 
hypercholesterolemia, hyperlipoproteinemia 11 phenotype, tendinous xanthomas, corneal arcus, 
coronary artery disease, planar xanthomas, webbed digits, hypercholesterolemia, fertility, 
xanthomatosis, hepatitis C infection, regulation, synthesis, transport, recycling, or turnover of 
LDL receptors, cerebral arteriopathy with subcortical infarcts and leukoencephalopathy, 
epiphyseal dysplasia, multiple 1, ichthyosis, nonlamellar and nonerythrodermic, congenital, 
leukemia, T-cell acute lymphoblastoid, pseudoachondroplasia, SCID, autosomal recessive, T- 
negative/B-positive type, C3 deficiency, diabetes mellitus, insulin-resistant, with acanthosis 
nigricans, glutaricaciduria, type I, hypothyroidism, congenital, leprechaunism, liposarcoma, 
mucolipidosis IV, persistent mullerian duct syndrome, type I, Rabson-Mendenhall syndrome, 
thyroid carcinoma, with cell oxyphilia, erythrocytosis, malaria, to, bleeding disorder due to 
defective thromboxane A2 receptor, cerebellar ataxia, convulsions, familial febrile, cyclic 
hematopoiesis, fucosyltransferase-6 deficiency, GAMT deficiency, psoriasis, actinic keratosis, 
tuberous sclerosis, acne, hair growth, allopecia, pigmentation disorders, endocrine disorders, 
trauma, immimological disease, respiratory disease, gastro-intestinal diseases, reproductive 
health, neurological diseases, bone marrow transplantation, metabolic and endocrine diseases, 
allergy and inflammation, nephrological disorders, hematopoietic disorders, urinary system 
disorders, atopy; osteoporosis-pseudoglioma syndrome; Smith-Lemli-Opitz syndrome, type I; 
Smith-Lemli-Opitz syndrome, type II; xeroderma pigmentosum. Asthma, diabetes mellitus. 



susceptibility to IDDM; angioedema, paraganglioma, familial nonchromaffin, neuroprotection; 
Lambert-Eaton myasthenic syndrome, digestive system disorders, all or some of the 
protease/protease inhibitor deficiency disorders, acyl-CoA dehydrogenase, brachydactyly, 
carbamoylphosphate synthetase I deficiency, cardiomyopathy cataract Coppock-like, cataract 
crystalline aculeiform, cataract polymorphic congenital, cataract variable zonular pulverulent, 
cataracts punctate progressive juvenile-onse, choreoathetosis familial paroxysmal, craniofacial- 
deafiiess-hand syndrome, ichthyosis lamellar, type 2, myopathy, desmin-related cardioskeletal, 
resistance/susceptibility to TB, rhabdomyosarcoma alveolar, Waardenburg syndrome type I and 
type III, Alport syndrome autosomal recessive, Bjomstad syndrome, hematuria, hyperoxaluria 
primary, type 1, syndactyly type 1, hyperproglucagonemia, Bethlem myopathy, brachydactyly 
type E, brachydactyly-mental retardation syndrome, Finnish lethal neonatal metabolic syndrome, 
Simpson-Golabi-Behmel syndrome, Beckwith- Wiedemann syndrome, pathogen infections, heart 
disease, prostate cancer, angiogenesis and wound healing, modulation of apoptosis, 
neuropsychiatric disorders, age-related disorders, pathological disorders involving spleen, 
thymus, lung, and peritoneal macrophages and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment of 
patients suffering from the diseases and disorders disclosed above and/or other pathologies and 
disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential agonist 
and antagonist compounds. For example, a cDNA encoding NOVX may be usefiil in gene 
therapy, and NOVX may be useful when administered to a subject in need thereof. By way of 
non-limiting example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. 

The invention fiuther includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound bmds to said NOVX polypeptide. Binding of 
the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases 



and disorders disclosed above and/or other pathologies and disorders of the like by administering 
a test compound to a test animal at increased risk for the aforementioned disorders or syndromes. 
The test animal expresses a recombinant polypeptide encoded by a NOVX nucleic acid. 
Expression or activity of NOVX polypeptide is then measured in the test animal, as is expression 
or activity of the protein in a control animal which recombinantly-expresses NOVX polypeptide 
and is not at increased risk for the disorder or syndrome. Next, the expression of NOVX 
polypeptide in both the test animal and the control animal is compared. A change in the activity 
of NOVX polypeptide in the test animal relative to the control animal indicates the test 
compound is a modulator of latency of the disorder or syndrome. 

In yet another aspect, the mvention includes a method for determining the presence of or 
predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount of 
the polypeptide in the test sample to the amount of the NOVX polypeptide present in a control 
sample. An alteration in the level of the NOVX polypeptide in the test sample as compared to 
the control sample indicates the presence of or predisposition to a disease in the subject. 
Preferably, the predisposition includes, e.g., the diseases and disorders disclosed above and/or 
other pathologies and disorders of the like. Also, the expression levels of the new polypeptides 
of the invention can be used in a method to screen for various cancers as well as to determine the 
stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject a 
NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or otiier specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or diagnostic 
methods. These NOVX antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
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section below. The disclosed NOVX proteins have multiple hydrophilic regions, each of which 
can be used as an immunogen. These NOVX proteins can be used in assay systems for 
functional analysis of various human disorders, which will help in understanding of pathology of 
the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicatedJn (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy 
(gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can be 
used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references mentioned 
herein are incorporated by reference in their entirety. In the case of conflict, the present 
specification, including definitions, will control In addition, the materials, methods, and 
examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent fi-om the following 
detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides 
referred to herein as NOVl, N0V2a, N0V2b, N0V2c, N0V2d, N0V3, N0V4, N0V5a, 
N0V5b, N0V6a, N0V6b, N0V7, N0V8, N0V9, NOVlOa, NOVlOb and NOVll . The 
sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX nucleic 
acids and their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
ASSIGNMENT 


Internal 
Identification 


SEQ ID NO 
(nucleic 
acid) 


SEQ ID NO 
(polypeptide) 


Homology 


1 


CG55758-01 


1 


2 


SCUBEl-like 


2a 


CG55724-01 


3 


4 


Adipocyte Complement 
Related Protein 


2b 


CG55724-03 


5 


6 


Cql TNF-like 


2c 


CG55724-04 


7 


8 


Cql TNF-like 


2d 


CG55724-06 


9 


10 


Cql TNF-like 


3 


CG50345-01 


11 


12 


p-Adrenergic Receptor 
Kinase- like 


4 


CG5030I-01 


13 


14 


TENM4-like 


Sa 


CG55764-01 


15 


16 


Out At First-like 






17 


18 


Out At Fir<!t-like 






19 


20 


FnhAfi-ehk-like 


6b 


CG55704-03 


21 


22 


EphA6-ehk-like 


7 


CG94323538 


23 


24 


Glucose Transporter-like 


8 


CG95545-01 


25 


26 


Type la Membrane Sushi- 
containing domain 


9 


CG95545-02 


27 


28 


Type la Membrane Sushi- 
containing domain 


10a 


CG55746-01 


29 


30 


Butyrophilin-like 


10b 


CG55746-05 


31 


32 


Butyrophilin Precursor B7- 
DC 


11 


CG50329-01 


33 


34 


Butyrophilin-like 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOVl is homologous to an EGF-Related SCUBEl-like family of proteins. Thus, the 
NOVl nucleic acids, polypeptides, antibodies and related compounds according to the invention 
will be useful in therapeutic and diagnostic applications implicated in, for example; cancer, 
obesity, endometriosis, trauma, viral, bacterial, or parasitic infections, allergy, asthma, endocrine 
disfunctions, diabetes, growth and reproductive disorders, and other diseases, disorders and 
conditions of the like. 
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NOV2 is homologous to the adipocyte complement Clq Tumor Necrosis Factor-like 
family of proteins. Thus N0V2 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated in, 
for example; cancer, inflammation, neurological disorders, neuropsychiatric disorders, obesity, 
diabetes, viral/bacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal 
tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, 
congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, endometriosis, 
endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft versus host disease 
(GVHD), growth and reproductive disorders, hemophilia, hypercoagulation, hypercalceimia, 
Huntington's disease, hypertension, hypogonadism, idiopathic thrombocytopenic purpura, 
immunodeficiencies, interstitial nephritis, IgA nephropathy, lymphaedema, inflammatory bowel 
disease, leukodystrophies, multiple sclerosis, muscular dystrophy, myasthenia gravis, 
neurodegeneration, neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney 
disease, pulmonary stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, 
systemic lupus erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous 
sclerosis. Von Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other 
diseases, disorders and conditions of the like. 

NOV3 is homologous to a family of beta-adrenergic receptor kinase-like proteins. Thus, 
the NOV3 nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
cardiac disorders and disorders of myocontractility and the like. 

N0V4 is homologous to the TEN-M4-like family of proteins. Thus, N0V4 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example: cancer, inflammation, 
neurological disorders, neuropsychiatric disorders, obesity, diabetes, viral/bacterial/parasitic 
mfections, autoimmune diseases, renal artery stenosis, renal tubular acidosis, hypercalcemia, IgA 
nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, interstitial nephritis, polycystic 
kidney disease, trauma, regeneration, Alzheimer's disease, allergies, addiction, anxiety, ataxia- 
telangiectasia, asthma, ARDS, atherosclerosis, behavioral disorders, aortic stenosis, atrial septal 
defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, 
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congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, 
diverticular disease, epilepsy, emphysema, endometriosis, endocrine dysfiinctions, graft versus 
host disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalceunia, Huntington's disease, hypertension, 
hypogonadism, idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial nephritis, 
IgA nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, multiple 
sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, neuroprotection, obesity, 
Parkinson's disease, pain, polycystic kidney disease, pulmonary stenosis, pancreatitis, renal 
artery stenosis, renal tubular acidosis, stroke, systemic lupus erythematosus, scleroderma, 
subaortic stenosis, transplantation, tuberous sclerosis. Von Hippel-Lindau (VHL) syndrome, 
ventricular septal defect (VSD) and other diseases, disorders and conditions of the like. 

N0V5 is homologous to the Out At First (OAF)-like family of proteins. Thus N0V5 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in central nervous system diseases, 
disorders and conditions of the like. 

N0V6 is homologous to the EphA6/ehk-2-like family of proteins. Thus N0V6 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be useful 
in therapeutic and diagnostic applications implicated in, for example: cancer, inflammation, 
neurological disorders, neuropsychiatric disorders, obesity, diabetes, viral/bacterial/parasitic 
infections, autoimmune diseases, renal artery stenosis, renal tubular acidosis, hypercalcemia, IgA 
nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, interstitial nephritis, polycystic 
kidney disease, trauma, regeneration, Alzheimer's disease, allergies, addiction, anxiety, ataxia- 
telangiectasia, asthma, ARDS, atherosclerosis, behavioral disorders, aortic stenosis, atrial septal 
defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, 
congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, 
diverticular disease, epilepsy, emphysema, endometriosis, endocrine dysfunctions, graft versus 
host disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalceimia, Huntington's disease, hypertension, 
hypogonadism, idiopathic thrombocytopenic purpura, inununodeficiencies, interstitial nephritis, 
IgA nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, multiple 
sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, neuroprotection, obesity, 
Parkinson's disease, pain, polycystic kidney disease, pulmonary stenosis, pancreatitis, renal 
artery stenosis, renal tubular acidosis, stroke, systemic lupus erythematosus, scleroderma. 
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subaortic stenosis, transplantation, tuberous sclerosis. Von Hippel-Lindau (VHL) syndrome, 
ventricular septal defect (VSD) and other diseases, disorders and conditions of the like. 

N0V7 is homologous to members of the glucose transporter-like family of proteins. 
Thus, the N0V7 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
obesity, diabetes, cancer, inflammation, CNS diseases and other diseases, disorders and 
conditions of the like. 

N0V8 is homologous to the Type la Membrane Sushi-Containing Domain-like family of 
proteins. Thus, N0V8 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated in, 
for example; cancer, inflammation, neurological disorders, neuropsychiatric disorders, obesity, 
diabetes, viral/bacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal 
tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, 
congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, endometriosis, 
endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft versus host disease 
(GVHD), growth and reproductive disorders, hemophilia, hypercoagulation, hypercalceimia, 
Huntington's disease, hypertension, hypogonadism, idiopathic thrombocytopenic purpura, 
immunodeficiencies, interstitial nephritis, IgA nephropathy, lymphaedema, inflammatory bowel 
disease, leukodystrophies, multiple sclerosis, muscular dystrophy, myasthenia gravis, 
neurodegeneration, neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney 
disease, pulmonary stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, 
systemic lupus erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous 
sclerosis. Von Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other 
diseases, disorders and conditions of the like. 

NOV9 is homologous to the Type la Membrane Sushi-Containing Domain-like family of 
proteins. Thus, NOV9 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated in, 
for example: cancer, inflammation, neurological disorders, neuropsychiatric disorders, obesity, 
diabetes, viral^acterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal 
tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
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interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, 
congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, endometriosis, 
endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft versus host disease 
(GVHD), growth and reproductive disorders, hemophilia, hypercoagulation, hypercalceimia, 
Huntington's disease, hypertension, hypogonadism, idiopathic thrombocytopenic purpura, 
immunodeficiencies, interstitial nephritis, IgA nephropathy, lymphaedema, inflanmiatory bowel 
disease, leukodystrophies, multiple sclerosis, muscular dystrophy, myasthenia gravis, 
neurodegeneration, neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney 
disease, pulmonary stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, 
systemic lupus erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous 
sclerosis. Von Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other 
diseases, disorders and conditions of the like. 

NOVIO is homologous to the butyrophilin-like family of proteins. Thus, NOV 10 nucleic 
acids and polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example; cancer, 
inflanunation, neurological disorders, neuropsychiatric disorders, obesity, diabetes, 
viral/bacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal tubular 
acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, 
congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, endometriosis, 
endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft versus host disease 
(GVHD), growth and reproductive disorders, hemophilia, hypercoagulation, hypercalceimia, 
Huntington's disease, hypertension, hypogonadism, idiopathic thrombocytopenic purpura, 
immunodeficiencies, interstitial nephritis, lymphaedema, inflammatory bowel disease, 
leukodystrophies, multiple sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, 
neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney disease, pulmonary 
stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, systemic lupus 
erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous sclerosis, Von Hippel- 
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Lindau (VHL) syndrome, ventricular septal defect (VSD) and other diseases, disorders and 
conditions of the like. 

NOVl 1 is homologous to the cysteine sulfmic acid decarboxylase-like family of proteins. 
Thus, NOVl 1 nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
cancer, inflammation, neurological disorders, neuropsychiatric disorders, obesity, diabetes, 
viral/bacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal tubular 
acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, cardiomyopathy, 
congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, endometriosis, 
endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft versus host disease 
(GVHD), growth and reproductive disorders, hemophilia, hypercoagulation, hypercalceimia, 
Huntington's disease, hypertension, hypogonadism, idiopathic thrombocytopenic purpura, 
immunodeficiencies, interstitial nephritis, IgA nephropathy, lymphaedema, inflammatory bowel 
disease, leukodystrophies, multiple sclerosis, muscular dystrophy, myasthenia gravis, 
neurodegeneration, neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney 
disease, pulmonary stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, 
systemic lupus erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous 
sclerosis. Von Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other 
diseases, disorders and conditions of the like. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, ceil proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOVl 

A disclosed NOVl nucleic acid of 3137 nucleotides (also referred to as CG55758-01) 
encoding a novel EGF-Related Protein (SCUBEl)-like protein is shown in Table lA. An open 
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reading frame was identified beginning with an ATG initiation codon at nucleotides 78-80 and 
ending with a TGA codon at nucleotides 2973-2975. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table lA. 
The start and stop codons are in bold letters. 



Table lA 
NOVl Polynucleotide 
SEQIDNO:! 

AGCGCCTGCGGGAGCGGCCGGTCGGTCGGGTCCCCGCGCCCCGCACGCCCGCACGCCCAGCGGGGCCCGC 
ATTGAGCATGGGCGCGGCGGCCGTGCGCTGGCACTTGTGCGTGCTGCTGGCCCTGGGCACACGCGGGCGG 
CTGGCCGGGGGCAGCGGGCTCCCAGGGTCAGTCGACGTGGATGAGTGCTCAGAGGGCACAGATGACTGCC 
ACATCGATGCCATCTGTCAGAACACGCCCAAGTCCTACAAATGCCTCTGCAAGCCAGGCTACAAGGGGGA 
AGGCAAGCAGTGTGAAGACATTGACGAGTGTGAGAATGACTACTACAATGGGGGCTGTGTCCACGAGTGC 
ATCAACATCCCGGGGAACTACAGGTGTACCTGCTTTGATGGCTTCATGCTGGCACACGATGGACACAACT 
GCCTGGATGTGGACGAGTGTCAGGACAATAATGGTGGCTGCCAGCAGATCTGCGTCAATGCCATGGGCAG 
CTACGAGTGTCAGTGCCACAGTGGCTTCCTCCTTAGTGACAACCAGCATACCTGCATCCACCGCTCCAAT 
GAGGGTATGAACTGCATGAACAAAGACCATGGCTGTGCCCACATCTGCCGGGAGACGCCCAAAGGTGGGG 
TGGCCTGCGACTGCAGGCCCGGCTTTGACCTTGCCCAAAACCAGAAGGACTGCACACTAACCTGTAATTA 
TGGAAACGGAGGCTGCCAGCACAGCTGTGAGGACACAGACACAGGCCCCACGTGTGGTTGCCACCAGAAG 
TACGCCCTCCACTCAGACGGTCGCACGTGCATCGAGACGTGCGCAGTCAATAACGGAGGCTGCGACCGGA 
CATGCAAGGACACAGCCACTGGCGTGCGATGCAGCTGCCCCGTTGGATTCACACTGCAGCCGGACGGGAA 
GACATGCAAAGACATCAACGAGTGCCTGGTCAACAACGGAGGCTGCGACCACTTCTGCCGCAACACCGTG 
GGCAGCTTCGAGTGCGGCTGCCGGAAGGGCTACAAGCTGCTCACCGACGAGCGCACCTGCCAGGACATCG 
ACGAGTGCTCCTTCGAGCGGACCTGTGACCACATCTGCATCAACTCCCCGGGCAGCTTCCAGTGCCTGTG 
TCACCGCGGCTACATCCTCTACGGGACAACCCACTGCGGAGATGTGGACGAGTGCAGCATGAGCAACGGG 
AGCTGTGACCAGGGCTGCGTCAACACCAAGGGCAGCTACGAGTGCGTCTGTCCCCCGGGGAGGCGGCTCC 
ACTGGAACGGGAAGGATTGCGTGGAGACAGGCAAGTGTCTTTCTCGCGCCAAGACCTCCCCCCGGGCCCA 
GCTGTCCTGCAGCAAGGCAGGCGGTGTGGAGAGCTGCTTCCTTTCCTGCCCGGCTCACACACTCTTCGTG 
CCACAAGACTCGGAAAATAGCTACGTCCTGAGCTGCGGAGTTCCAGGGCCGCAGGGCAAGGCGCTGCAGA 
AACGCAACGGCACCAGCTCTGGCCTCGGGCCCAGCTGCTCAGATGCCCCCACCACCCCCATCAAACAGAA 
GGCCCGCTTCAAGATCCGAGATGCCAAGTGCCACCTCCGGCCCCACAGCCAGGCACGAGCAAAGGAGACC 
GCCAGGCAGCCGCTGCTGGACCACTGCCATGTGACTTTCGTGACCCTCAAGTGTGACTCCTCCAAGAAGA 
GGCGCCGTGGCCGCAAGTCCCCATCCAAGGAGGTGTCCCACATCACAGCAGAGTTTGAGATCGAGACAAA 
GATGGAAGAGGCCTCAGGTACATGCGAAGCGGACTGCTTGCGGAAGCGAGCAGAACAGAGCCTGCAGGCC 
GCCATCAAGACCCTGCGCAAGTCCATCGGCCGGCAGCAGTTCTATGTCCAGGTCTCAGGCACTGAGTACG 
AGGTAGCCCAGAGGCCAGCCAAGGCGCTGGAGGGGCAGGGGGCATGTGGCGCAGGCCAGGTGCTACAGGA 
CAGCAAATGCGTTGCCTGTGGGCCTGGCACCCACTTCGGTGGTGAGCTCGGCCAGTGTGTGTCATGTATG 
CCAGGAACATACCAGGACATGGAAGGCCAGCTCAGTTGCACACCGTGCCCCAGCAGCGACGGGCTTGGTC 
TGCCTGGTGCCCGCAACGTGTCGGAATGTGGAGGCCAGTGTTCTCCAGGCTTCTTCTCGGCCGATGGCTT 
CAAGCCCTGCCAGGCCTGCCCCGTGGGCACGTACCAGCCTGAGCCCGGGCGCACCGGCTGCTTCCCCTGT 
GGAGGGGGTTTGCTCACCAAACACGAAGGCACCACCTCCTTCCAGGACTGCGAGGCTAAAGTGCACTGCT 
CCCCCGGCCACCACTACAACACCACCACCCACCGCTGCATCCGCTGCCCCGTCGGCACCTACCAGCCCGA 
GTTTGGCCAGAACCACTGCATCACCTGTCCGGGCAACACCAGCACAGACTTCGATGGCTCCACCAACGTC 
ACACACTGCAAAAGTCAGCACTGCGGCGGCGAGCTTGGTGACTACACCGGCTACATCGAGTCCCCCAACT 
ACCCTGGCGACTACCCAGCCAACGCTGAATGCGTCTGGCACATCGCGCCTCCCCCAAAGCGCAGGATCCT 
CATCGTGGTCCCTGAGATCTTCCTGCCCATCGAGGATGAGTGCGGCGATGTTCTGGTCATGAGGAAGAGT 
GCCTCTCCCACGTCCATCACCACCTATGAGACCTGCCAGACCTACGAGAGGCCCATCGCCTTCACCTCCC 
GCTCCCGCAAGCTCTGGATCCAGTTCAAATCCAATGAAGGCAACAGCGGCAAAGGCTTCCAAGTGCCCTA 
TGTCACCTACGATGGTAAGATCCACTGTCTTCACGGCCCACTGTGCACGGCTCAGGCGGGGCCCTGGAGA 
CACAGAGATGAGTCGCACGTCCCCGCCCTCAGGGAGCTGCGACCTGGCAGGTACAGACCTGGAAGCAGAA 
CGAACACTGTCAGGGGCCAGAGCCAGACAGGCTGAGGGTGGTACCGGGTGGTACAGGCAAGACAGCGGTT 
AGTGGCCTCTGCAGGCTTCAGCTGAGGTGCTGCCCAAGCAGGGTTTTGAGGGCTAAATAGGGGGTTCTTA 
GTGAAACCCCGAGGAGGACAATACAGGTGCAGGGAGCCCCAGGTTCAAAGGCACAGA 



In a search of public sequence databases, the NOVl nucleic acid sequence, located on 
chromosome 22ql3, demonstrates 88% identity to Mus Musculus EGF-related protein SCUBEl 
(Genbank AF276425). Public nucleotide databases include all GenBank databases and the 
GeneSeq patent database. 
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In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric indication 
of the probability that the aligned sequences could have achieved their similarity to the BLAST 
query sequence by chance alone, within the database that was searched. For example, the 
probability that the subject ("Sbjct") retrieved from the NOVl BLAST analysis, e.g., Mm 
Musculus EGF-related protein SCUBEl, matched the Query NOVl sequence purely by chance 
is l.le -17. The Expect value (E) is a parameter that describes the number of hits one can 
"expect" to see just by chance when searching a database of a particular size. It decreases 
exponentially with the Score (S) that is assigned to a match between two sequences. Essentially, 
the E value describes the random background noise that exists for matches between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The defauh value used for blasting is typically set to 0.000 1 . In BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that in a 
database of the current size one might expect to see one match with a similar score simply by 
chance. An E value of zero means that one would not expect to see any matches with a similar 
score simply by chance. See, e.g., http://vmw.ncbi.nlm.nih.gov/Education/BLASTinfo/. 
Occasionally, a string of X's or N's will resuh from a BLAST search. This is a result of 
automatic filtering of the query for low-complexity sequence that is performed to prevent 
artifactual hits. The filter substitutes any low-complexity sequence that it finds with the letter 
"N" in nucleotide sequence (e.g., "NNNNNNNNNNNNN") or the letter "X" in protein 
sequences (e.g., "XXXXXXXXX"). Low-complexity regions can resuh in high scores that 
reflect compositional bias rather than significant position-by-position alignment. (Wootton and 
Federhen, Methods Enzymol 266:554-571, 1996). 

The disclosed NOVl polypeptide (SEQ ID N0:2) encoded by SEQ ID N0:1 has 965 
amino acid residues and is presented in Table IB using the one-letter amino acid codes. Signal 
P, Psort and/or Hydropathy results predict that NOVl has a signal peptide and is likely to be 
localized outside the cell with a certainty of 0.3700. In other embodiments, NOVl may also be 
localized to the lysosome (lumen) with a certainty of 0.1900, the nucleus with a certainty of 
0.1800, or in the endoplasmic reticulum (membrane) with a certainty of 0.1000. The most likely 
cleavage site for a NOVl signal peptide is between amino acids 23 and 24, at: RLA-GG. 
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Table IB 
NOVl Polypeptide 

SEQIDN0:2 

MGiU^VRWHLCVLLALGTRGRLAGGSGLPGSVDVDECSEGTDDCHIDAICQNTPKSYKCLCKPGYKGEGK 
QCEDIDECENDYYNGGCVHECINIPGNYRCTCFDGPMLAHDGHNCLDVDECQDNNGGCQQICVNAMGSYE 
CQCHSGFLLSDNQHTCIHRSNEC31NC31NKDHGCAHICRETPKGGVACDCRPGFDLAQNQKDCTLTCNYGN 
GGCQHSCEDTDTGPTCGCHQKYALHSDGRTCIETCAVNNGGCDRTCKDTATGVRCSCPVGFTLQPDGKTC 
KDINECLVNNGGCDHFCRNTVGSFECGCRKGYKLLTDERTCQDIDECSFERTCDHICINSPGSFQCLCHR 
GYILYGTTHCGDVDECSMSNGSCDQGCVNTKGSYECVCPPGRRLHWNGKDCVETGKCLSRAKTSPRAQLS 
CSKAGGVESCFLSCPAHTLFVPQDSENSYVLSCGVPGPQGKALQKRNGTSSGLGPSCSDAPTTPIKQKAR 
FKIRDAKCHLRPHSQARAKETARQPLLDHCHVTFVTLKCDSSKKRRRGRKSPSKEVSHITAEFEIETKME 
EASGTCEADCLRKRAEQSLQAAIKTLRKSIGRQQFYVQVSGTEYEVAQRPAKALEGQGACGAGQVLQDSK 
CVACGPGTHFGGELGQCVSCMPGTYQDMEGQLSCTPCPSSDGLGLPGARIWSECGGQCSPGFFSADGFKP 
CQACPVGTYQPEPGRTGCFPCGGGLLTKHEGTTSFQDCEAKVHCSPGHHYNTTTHRCIRCPVGTYQPEFG 
QNHCITCPGNTSTDFDGSTNVTHCKSQHCGGELGDYT6YIESPNYPGDYPANAECVWHIAPPPKRRILIV 
VPEIFLPIEDECGDVLVMRKSASPTSITTYETCQTYERPIAFTSRSRKLWIQFKSNEGNSGKGFQVPYVT 
YDGKIHCLHGPLCTAQAGPWRHRDESHVPALRELRPGRYRPGSRTNTVRGQSQTG 



A search of sequence databases reveals that the NOVl amino acid sequence has 145 of 
489 amino acid residues (29%) identical to, and 216 of 489 amino acid residues (44%) similar to, 
the 2489 amino acid residue ptnr:SPTREMBL-ACC:Q 16744 protein from Homo sapiens 
(Human) (COMPLEMENT RECEPTOR 1). Public amino acid databases include the GenBank 
databases, SwissProt, PDB and PIR. 

NOVl is expressed in at least the pituitary gland, the ovaries, and the trachea. This 
information was derived by determining the tissue sources of the sequences that were included in 
the invention including but not limited to SeqCalling sources, public EST sources, literature 
sources, and/or RACE sources. 

Homologies to the above NOVl polypeptide will be shared by the other NOVl protein 
insofar as they are homologous to each other as shown below. The disclosed NOVl polypeptide 
has homology to the amino acid sequences shown in the BLASTP data listed in Table IC. 



Table IC. BLAST results for NOVl 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|l2738a40|ref |NP 
073560. l| 
(NM_022723) 


signal peptide, 
CUB domain, EGF- 
like 1 

[Mus mus cuius] 


961 


88 


92 


0.0 


gi 1 101907481 ref|NP 
066025. l| 
{NM_020974) 


Type la Membrane 
Sushi - Cont a ining 
Domain protein 
[Homo sapiens] 


999 


61 


72 


0.0 
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qil 9910154 IreflNP 0 
64436. l| 
(NM_020052) 


Type la Membrane 
Sushi - Containing 
Domain protein; 
ICRPP703B1614Q5.1 
ICRFP703N2430Q5.1 
[Mus mus cuius] 


997 


59 


72 


0.0 


qi 1 5050926 1 ends 1 CAB4 
4772. l| (Z99756) 


dJ100N22.1 (novel 
EGF-like domain 
containing 
protein) 
[Homo sapiens] 


161 


99 


99 


0.0 


gij 13518037 |ref[NP 

002371.21 

(NM_002380) 


matrilin 2 
precursor 
[Homo sapiens] 


956 


37 


51 


0.0 



The homology between these and other sequences is shown graphically m the ClustalW 
analysis shown in Table ID. In the ClustalW alignment of the NOVl protein, as well as all other 
ClustalW analyses herein, the black outlined amino acid residues indicate regions of conserved 
sequence (i.e., regions that may be required to preserve structural or functional properties), 
whereas non-highlighted amino acid residues are less conserved and can potentially be altered to 
a much broader extent without altering protein structure or function. 

Table ID. ClustalW Analysis of NOVl 



1) 


Novel NOVl 


(SEQ 


ID 


NO 


1) 


2) 


gi| 12738840 1 


(SEQ 


ID 


NO 


35) 


3) 


gi 1 10190748 | 


(SEQ 


ID 


NO 


36) 


4) 


gij 99101541 


(SEQ 


ID 


NO 


.37) 


5) 


gij 50509261 


(SEQ 


ID 


NO 


38) 


6) 


gij 13518037] 


(SEQ 


ID 


NO 


39) 




10 20 


....|. 


30 


|... 


40 
.|.... 



50 



NOVl 

gijl2738840| 
gi|l0190748| 
gij 9910154 I 
gi I 5050926 I 
gi|l3518037l 



WR 

\VR BHflslMftiGABGavBBGiJ- 

BvgGCGRPREARABl^giflLPP- -3lAA§VP||dRGLTNGP| 



VR- 




||BKMLAGCPLLILG0I^jgPAEAPE§SRHRBlSRBRHARTHP0TA§lJ3si 



60 70 80 90 100 

. . ■ ■|....|.... j . . . . I . . . .... I 

NOVl ^^^^^^^p^ - "^ ^^^^^^^^^1*^*^^ 

gij 9910154 1 -^^^^^ ^^^^^^a^^^^ - 

gi j 13518037 I CENKRAE3vF3ID|SRiVIJBDYAKVKEiI^^IIflFL|aGPDVTRVGLLQ 
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110 



120 



130 



140 



150 



NOVl 

gi|12738840| 
gi| 101907481 
gi 1 9910154 I 
gi 1 5050926 I 
gi|l3518037| 



-dIy 
-dIy 

--EL 



NGGCVHiCiNIPGNYRCTCFDGFMLAHDGHNCLDV 



NGGCVHSCHNIPGNYRCTCFDGFMLAHDGHNCLDV 



NG3CVHi»-D*NIPGNYRCTCFC3FMLAHDGHNCLDV 



if^«ririrtWlsWm^Hiyilili^ 

yGSTVKNEFSLKT|KRKSEBERA|KRMRiLSTGTMlSlJ§Q|AlSlAFSE 



NOVl 

gi 1 12738840 1 
gi 1 10190748 1 
gi I 9910154 I 
gi 1 5050926 I 
gi 1 13518037 I 



160 



170 



180 



190 



200 



GFiiLS DNQHTC I HRSffiEGSJiC 



SMyamaMaiiiaiaHEBmaaM 



iCVNBMGSYEC 



llGSYECicaaGFFLSDNOHTCIHRSSEGSC 



GFFLSDNQHTCIHRSI 



pBdsvaev; 



GILDFAIGViQVD 



NOVl 

gi 1 12738840 I 
gi 1 10190748 I 
gi I 9910154 I 
gi I 5050926 I 
gi 1 13518037 I 



210 



220 



230 



MHKDHGCSHICgEraPiG 



240 



250 



::3cR rcr!i:-.;vSNcCcK;j 


JltcnIgnggcc 


oSCRPGFSLAjfNClDCf 


JltcnSgnggcc 


CgC R PG FgLAaNCiDc' 


3ltcni|gnggcc 



LTCNiGNGGCC 



FiSrLKSIGSEPH§DHVFlJBNFSQIETLTS|F|lfrCTAHh®:LEHNSA 



NOVl 

gi|l2738840| 
gi| 10190748 I 
gi|9910154| 
gi 15050926 I 
gi|13518037| 



260 270 280 



ililPGS' 



290 300 



DGRgciE 



REDTVLEVTESNTTSWDGDK 
lEGTVLEGTESNATSVADGDK 



iBHaQTWRIQD- 



NOVl 

gill2738840| 
gi| 10190748 I 
gi| 9910154 | 
gi 1 5050926 | 
gi|l3518037| 



310 



320 



330 



340 



350 




-L@|E§HNSLBv|VPGSFVgQBysg[%{iAESSRgvA 



NOVl 

gi|l2738840| 
gi|l0190748| 
gil991D154| 



360 



370 



I- 



380 
|....|.. 



390 



400 



LVK 



NGGC's:HFCi5N3vGSFi9CSC9KGWKLLTDE5)»COE.}DEC?3?R'' 



G3ro:HFCi;(K3vGSFiac2c:iiKCiTiKLLTDEiE'iiCCn jDEGHSJRI 
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3i|5050926| - 

gi 1 13518037 I ySASE!SH^§SESv|SADgElflQgi^^ABNP|3§^SrK|Sy^SNHGS 



410 



420 



430 



440 



450 



Novi roiBHib l^«^3 nBij8HleHiilHG-TH!1838vtei4iK^^ 

gi 1 12736840 I ^ig 

gl 1 10190748 I [gjs pmiH l^^ftBftBNaA'iliUBlG - Fi 

gi I 9910154 I SSsSQHl^llSAgNP^SSS-^ 

gi|5050926| --- 

gl 1 13518037 I Og|E^]STDD^sgHBL^iBWPDKKlflRRiPY^^KPG^Eg^PMEE 




NOVI 

gi| 12738840] 
gi|l0190748| 
gi I 9910154 I 
gi I 5050926 I 
gi 1 13518037 1 



460 



470 



480 



490 



500 



pgsIlhwnskdcve 



pgsIlhwn 



syecmcSpg, 



re: 
:gcls: 

iKGLLPT|-VgPj 
KGFPPT|-NiPiVS| 



@gYgRgHRgyT|jDPS|GjSlfiSR§DHCAQQDHGCE|LC[jN- - -T- -E|SFVC 



510 



520 



530 



540 



550 



NOVI sSPAHTLFVPQDSE|SYViSCGBPGPiGKALQi3R|S3TSSGLGPSEDAPT 

gi 1 12738840 | sSlGHSLPMP-DSeIsYIIBcgHpGI^KTLpISrSgTSSSTGPgSSdaPT 

gi 1 10190748 I RgH |GIHi3|SDBTTl|TSVTF|3Lj3EGK ^ 

gi I 9910154 I RgR -^IHSBSDBvTVfrSVTFSLlSEGK ^ 

gi|5Q50926| 

gi 1 13518037 | Qgs EGFl@ED|KTCSRVDyCLI§3HG C 



560 



570 



580 



590 



600 



NOVI TPHKARFKIRlAKCHLRSHSQARAlH'^QPLLDHCHVTiVTijKgl^S 

gi 1 12738840 | TI^SKARFKIRiAKCHLQBRSQERA^gllHPLLDNCHVTivT3KBc§S 

gi|l0190748| - -gNAELF - - I#3LRPAL@EKHSSvBFi IVNifrBslG 

gi I 9910154 I --^AKLS--iiGLRPALaERHSSVjH5fl lANjlrBSPG 

gi|5050926| 

gi 1 13518037 I gySCVHMDRSFACQC3EGHVLRSft3KT CAKfloSCfL 



650 




NOVI 

gi|l2738840| 
gi|l0190748| 
gi I 9910154 | 
gi I 5050926 | 

gi 1 13518037 I GDHG- -CEHSeVSSjgDSFf CQCS@GYILR@GK TgRRjSDVCj 



■VEigvft^NLSg 



NOVI 

gi|12738840| 



660 



670 



680 



690 



700 



sBtrEY j^g^ iRiALEG- OGAtaABHvLcfe 
EY^ayiAlALEG- TGtHiHiLqIg 
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gi| 10190748 I 
gi 1 9910154 I 
gi|5050926| 
gi|13518037| 



K^rjSAHSEg^^sgMDl^Pl^ivSGQHEETEvfflGHEgs 
HGCEi^CVNSDDSYTCECgESFRLAEDG|RC§R KDVgKSTHHGCiH 



NOVl 

gi 1 12738840 I 
gi 1 10190748 1 
gi 1 9910154 | 
gi 1 5050926 I 
gi|l3518037| 



710 720 
.,|....|....|.... 

^pBftpBMsBppGMlpBvsg 



730 



Tic #iiEGC ~UP F 



740 750 
....|....|....| 

sseglB-'-Ia 



BsSRAQBDS^UiESlSptlSI^^I^^EgBBKPGNSSftLKTP 
ipgSsBRfl|gltogS0El^LBPNgiPs !3agBaE l^RPSNlflSI.Kis 



iSSnNGN SYICKSSEgFVLAE^R-BKKgTEGP- 



NOVl 

gi|l2738840| 
gi 1 10190748 I 
gi I 9910154 1 
gi I 5050926 I 
gi] 13518037 1 



760 770 



780 



790 



nSsIcgg 



NiSiCGGgcSpGBlSASGFiT.PCC 



800 



LVFV|DGSKSLGEENFEWKQj3vTGIID^-SlsPAASvGLLQYSTC#! 



NOVl 

gi 1 127388401 
gi|l0190748| 
gi|9910154| 
gi| 5050926] 
gi| 13518037| 



810 



820 



830 



840 850 
..|....|....| 



SFQDCES3v£lCSPGH2YNTTTHRCIRCPiG 



sfqdceSSvScspghSynttthrcircpSg 



--TI 
--TJ 

--Alfefaldd 



ynttthrcircpBg 



YNTTTHRCIRCPiGBTYQPEFG§N| 



BlFTLRNFNgA^NfKABAHMKYMGKGlMgGIjSHMFERgrQGEgaRP 



NOVl 

gi|12738840| 
gi 1 10190748 I 
gi| 9910154 I 
gi|505Q925| 
gi|13518037| 



860 870 
..|....|....|.. 



880 



890 



900 



ciiic pgntItd fdgstnStSck^Ecgge lgd|tg y i espny pgsy pak 



CKiCP3NTiTDFD3PTN|TlTlCK55j 




FSlRVPRAAIvfrDGRAQDDVSEWASKfllANGlj^^VGVG KglE 



NOVl 

gi|l2738840l 
gi|l0190748| 
gi|9910154| 
gil 5050926 I 
gill351S037| 



910 



920 



930 



940 950 




|3ELQE0ASE|JrN|HBFYAE|FSTMDi|lSEKLKKG|c|aLEDSDGRQDSPA 



960 970 



980 990 1000 
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NOVl h!iiUJ!lJJMifel:tolMMit>ia!WMaail3Gtaw»mi^^^^ C 

gi 1 12738840 1 MiMJrUWaliiMttteli^tiMJJijj tlal&BHG aa^^ S 

gi| 10190748 I t/t ^i^^j^S^iif^tMMiUAJlBSSc SSSp ^Midliki^^^ 

gi| 9910154 I UiiaAtlitX^IMUAUAJ ^SSkMp ^iM'lliikiliie DYOELlEOlV 

gi|5050926| - -- --- - 

gi 1 13518037 1 GELPfr|QQPiESElfTBNl|DLLSCgNFAvBHR^E|DNLLR 



1010 1020 1030 1040 1050 

NOVl LHGPHdSAGPWRHHSHiPSLRlLRPGRYRPGSRTNTVRGiSQTG- - 

gi 1 12738840 1 CHSPIJCR^LAWGiSlhIpSsDRAQTQrSkLGIjGNAETQGV 

gi 1 10190748 I RDGRgYA^NHQEII^gKLiKgLFllVLAHPgNYFKYTAQESRiMPPRSF 

gi I 9910154 | RDGR|jYA^NHQEHHKlflKSLFiviAHPgNYFKYTAQESRiMFPRSF 

gil5050926| --- - - --- 

gi 1 13518037 I STQKiJsH@TKPSGSPlSKHDQCKC|NLIMFBNlANEEVRKLT|RLEEMT 



1060 

....|....|....|. 

NOVl - 

gi|l2738840| - 

gi 1 10190748 I IRLLRSKVSRFLRPYK 
gi I 9910154 I IRLLRSKVSRFLRPYK 

gi 15050926 I 

gi|l3518037| QRMEALENRLRYR--- 



The presence of identifiable domains in NOVl, as well as all other NOVX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, Pfam, 
ProDomain, and Prints, and then determining the Interpro number by crossing the domain match 
(or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). DOMAIN results for 
NOVl as disclosed in Table IE, were collected from the Conserved Domain Database (CDD) 
with Reverse Position Specific BLAST analyses. This BLAST analysis software samples 
domains found in the Smart and Pfam collections. For Table IE and all successive DOMAIN 
sequence alignments, fully conserved single residues are indicated by black shading or by the 
sign (I) and "strong" semi-conserved residues are indicated by grey shading or by the sign (+). 
The "strong" group of conserved amino acid residues may be any one of the following groups of 
amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW. 

Table IE lists the domain description from DOMAIN analysis results against NOVl. 
This indicates that the NOVl sequence has properties similar to those of other proteins known to 
contain this domain. 
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Table IE. Domain Analysis of NOVl 



gnllSmart|smart00042 , CUB, Domain first found in CI r, CI s, uEGF, and bone morphogenetic 
protein; This domain is found mostly among developmentally-regulated proteins. Spermadhesins 

contain only this domain. 



CD-Length = 114 residues, 99. 1% aligned 
Score = 85.5 bits (210), Expect = le-17 



Query: 799 CGGELGDYTGYIESPNYPGDYPANAECVWHIAPPPKRRILIWPEIPLPIEDECG-DVLV 857 

CGG li +G I SPNYP YP N CVW 1+ PP RI + + L D C D + 
Sbjct: 1 CGGTLTASSGTITSPNYPNSYPNNLNCWTISAPPGYRIELKFTDFDLESSDNCTYDYVE 60 

Query: 858 MRKSASPTSITTYETCQTYERPIAFTSRSRKLWIQFKSNEGNSGKGPQVPYVT 910 
+ S+S C4 P +SS++PS+ +GF Y 

Sbjct: 61 lYDGPSTSSPLLGRFCGSELPPPIISSSSNSMTVTFVSDSSVQKRGFSARYSA 113 



The epidermal growth factor (EGF) superfamily comprises a diverse group of proteins 
that function as secreted signaling molecules, growth factors, and components of the 
extracellular matrix, many with a role in vertebrate development. A novel mammalian gene 
encoding an EGF-related protein with a CUB (Cls-like) domain that defines a new mammalian 
gene family. The SCUBEl (signal peptide-CUB domain-EGF-related 1) gene was isolated fi-om 
a developing mouse urogenital ridge cDNA library and is expressed prominently in the 
developing gonad, nervous system, somites, surface ectoderm, and limb buds. Mouse 
SCUBEl was mapped to chromosome 15 and shown that it is orthologous to a human gene in the 
syntonic region of chromosome 22q 13. EGF-related proteins with Cls-like (CUB) domains have 
been reported. The CUB domain is found in 16 fiinctionally diverse proteins such as the dorso- 
ventral patterning protein tolloid, bone morphogenetic protein- 1, a family of spermadhesins, 
complement subcomponents Cls/Clr and the neuronal recognition molecule A5. Most of these 
proteins are known to be involved in developmental processes. The second domain is found 
mostly among developmentally-regulated proteins and spermadhesins. 

The disclosed NOVl nucleic acid of the invention encoding an EGF-Related Protein 

(SCUBEl)-like protein includes the nucleic acid or a fragment thereof whose sequence is 

provided in Table 1 A. The invention also includes a mutant or variant nucleic acid any of whose 

bases may be changed from the corresponding base shown in Table 1 A while still encoding a 

protein that maintains its EGF-Related Protein (SCUBEl)-like activities and physiological 

functions, or a fragment of such a nucleic acid. The invention further includes nucleic acids 

whose sequences are complementary to those just described, including nucleic acid Augments 
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that are complementary to any of the nucleic acids just described. The invention additionally 
includes nucleic acids or nucleic acid fragments, or complements thereto, whose structures 
include chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or derivatized. 
These modifications are carried out at least in part to enhance the chemical stability of the 
modified nucleic acid, such that they may be used, for example, as antisense binding nucleic 
acids in therapeutic applications in a subject. In the mutant or variant nucleic acids, and their 
complements, up to about 30% percent of the bases may be so changed. 

The disclosed NOV! protein of the invention includes an EGF-Related Protein 
(SCUBEl)-like protein whose sequence is provided in Table IB. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding residue 
shown in Table IB while still encoding a protein that maintains its EGF-Related Protein 
(SCUBEl)-like activities and physiological fiinctions, or a fiinctional fragment thereof In the 
mutant or variant protein, up to about 12% percent of the residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as Fab or 
(Fab)2,that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this EGF-Related Protein 
(SCUBEl)-like protein (NOVl) may function as a member of a EGF-Related Protein 
(SClJBEl)-like protein family. Therefore, the NOVl nucleic acids and proteins identified here 
may be useful in potential therapeutic applications implicated in (but not limited to) various 
pathologies and disorders as indicated below. The potential therapeutic applications for this 
invention include, but are not limited to: protein therapeutic, small molecule drug target, 
antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or 
prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue regeneration 
in vivo and in vitro of all tissues and cell types composing (but not limited to) those defined here. 

The NOVl nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancer including but not limited to various pathologies and disorders 
as indicated below. For example, a cDNA encoding EGF-Related Protein (SCUBEl)-like 
protein (NOVl) may be useful in gene therapy, and the EGF-Related Protein (SCUBEl)-like 
protein (NOVl) may be usefiil when administered to a subject in need thereof By way of 
nonlimiting example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from cancer, trauma, viral^acterial/parasitic infections, endometriosis, 
fertility, asthma, allergy, endocrine dysfiinctions, diabetes, obesity, growth and reproductive 
disorders and other diseases, disorders and conditions of the like. The NOVl nucleic acid 
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encoding the EGF-Related Protein (SCUBEl)-like protein of the invention, or fragments thereof, 
may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. 

NOVl nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVl substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section 
below. The disclosed NOVl proteins have multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated NOVl epitope is fi-om about amino 
acids 400 to 450. In other embodiments, a NOVl epitope is fi-om about amino acids 500 to 600, 
fi-om about 1000-1 100, fi-om about 1500-1600 and 2500-2800. These novel proteins can be used 
in assay systems for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

NOVl 

NOV2 includes four adipocyte complement-related Clq Tumor Necrosis Factor-like 
proteins and nucleic acids encoding the same. The disclosed sequences are identified herein as 
N0V2a, N0V2b, N0V2c, and NOV2d. 

N0V2a 

A disclosed NOV2a nucleic acid of 874 nucleotides identified as SEQ IDNO:3 (also 
referred to as CG55724-01) encoding an adipocyte complement-related Clq Tumor Necrosis 
Factor-like protein is shown in Table 2A. An open reading frame was identified beginning with 
an ATG initiation codon at nucleotides 11-13 and ending with a TGA codon at nucleotides 674- 
676. Putative upstream and downstream untranslated regions are underlined. 



Table 2A 
NOV2a Polynucleotide 

SEQ ID NO:3 

CTCATGCGGGA TGCTTCCATATGGTCTTOTTTfAfyj&riPTTTriPr-r-TnTTr-TrtiTTni^/^T':; 60 

CTCTCTAGACCCAGAGGACGAAGCTCTAAGGAGGTCACAGATGAGGAAGGGTTCACTGAG 120 

TGTAGTAGATGCTGTCAGTGGCCCACCCACACCTCCAGGCCTACCAGGACGAGGGCGGGC 180 

GGGCCTGAGCGGGAAGAACGGTTTCCCTGGCGACGGATCCTCTGCTATGCGCTCGGCCTT 240 

CTCGGCGGCACGCACCACCCCCCTGGAGGGCACGTCGGAGATGGCGGTGACCTTCGACAA 300 

GGTGTACGTGAACATCGGGGGCGACTTCGACGCGGCGGCCGGCGT6TTCCGCTGCCGTCT 360 

GCCCGGCGCCTACTTCTTCTCCTTCACGCTGGGCAAGCTGCCGC6TAAGACGCTGTCGGT 420 

TAAGCTGATGAAGAACCGCGACGAGGTGCAGGCCATGATTTACGACGACGGCGCGTCGCG 480 

GCGCCGCGAGATGCAGAGCCAGAGCGTGATGCTGGCCCTGCGGCGCGGCGACGCCGTCTG 54 0 

GCTGCTCAGCCACGACCACGACGGCTACGGCGCCTACAGCAACCACGGCAAGTACATCAC 600 
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CTTCTCCGGCTTCCTGGTGTACCCCGACCTCGCCCCCGCCGCCCCGCCGGGCCTCGGGGC 660 

CTCGGAGCTACTGTG AGCCCCGGGCCAGAGAAGAGCCCGGGAGGGCCAGGGGCGTGCATG 720 

CCAGGCCGGGCCCGAGGCTCGAAAGTCCCGCGCGAGCGCCACGGCCTCCGGGCGCGCCTG 780 

GACTCTGCCAATAAAGCGGAAAGCGGGCACGCGCAGCGCCCGGCAGCCCAGGACTAAGCC 840 
GAATCTGCAAAATCCATCAACTGCCGGCGCTGAA 



The disclosed NOV2a nucleic acid sequence, localized to chromosome 11, has 294 of 
485 bases (60%) identical to a gb:GENBANK-ID:AF192499|acc:AF192499.1 mRNA from Mus 
musculus (Mus musculus putative secreted protein ZSIG37 (Zsig37) mRNA, complete cds). 

A N0V2a polypeptide (SEQ ID N0:4) encoded by SEQ ID N0:3 has 221 amino acid 
residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NOV2b does not have a signal peptide and the NOV2a 
polypeptide is likely to be localized to the cytoplasm with a certainty of 0.4500. In other 
embodiments, NOV2a may also be localized to peroxisomal microbodies with a certainty of 
0.2688, lysosomes with a certainty of 0.1937, or the mitochondrial matrix space with a certainty 
ofO.lOOO. 



Table 2B 




NOV2a Polypeptide 




SEO H) NO:4 




MLPYGLVSGALPCSVECSLDPEDEALRRSQMRKGSLSWDAVSGPPTPPGLPGRGRASLS 


60 


GKNGFPGDGSSAMRSAFSAARTTPLEGTSEMAVTFDKVYVNIGGDFDAAAGVFRCRLPGA 


120 


yFFSFTLGKLPRKTLSVKLMKNRDEVQAMIYDIX3ASIUlREMQSQSVMLALRRGDAVWLLS 


180 


HDHDGYGAYSNHGKYITFSGFLVYPDLAPAAPPGLGASELL 221 





The disclosed N0V2a amino acid sequence has 55 of 158 amino acid residues (34%) 
identical to, and 84 of 158 amino acid residues (53%) identity to the 244 amino acid residue 
pntr:SWISSPROT ACC:Q15848 protein from Homo sapiens (Human) (30 kDa adipocyte 
complement related protein precursor, ACRP30). The N0V2a adipocyte complement-related 
protein precursor disclosed in this invention is expressed in at least the following tissues: testis, 
kidney, whole embryo. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
public EST sources, literature sources, and/or RACE sources. In addition, the sequence is 
predicted to be expressed in the following tissues because of the expression pattern of 
(GENBANK-ID: gb:GENBANK-ID:AF192499|acc:AF192499.1) a closely related Mus 
musculus putative secreted protein ZSIG37 (Zsig37) mRNA, complete cds homolog in species 
Mus musculus: adipocytes. 
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NOV2b 

A disclosed N0V2b nucleic acid of 1277 nucleotides (also referred to as CG55724-03) 
encoding a complement related Clq Tumor Necrosis Factor-like protein is shown in Table 2C as 
SEQ ID N0:5. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 225-227 and ending with a TGA codon at nucleotides 1077-1079. Putative upstream 
and downstream untranslated regions are underlined. 



Table 2C 
NOV2b Polynucleotide 
SEQ ID NO:5 



GAATTCGGCACGAGGCGCCCGGCCCCTGGCCCCAGCACCCTGTCCGCTGCCGCCTCAGAG 
CCGGGAAAAGCAGCCGGAGCCCCCGCCGCCCCTGCCGCAGCGCGGGCGGTCAGCGCGCAG 
CCCGGCACCCGCAGCCTGCAGCCTGCAGCCCGCAGCCCGCAGCCCGGAGCCAGATCGCGG 
GCTCAGACCGAACCCGACTCGACCGCCGCCCCCAGCCAGGCGCC ATGCTGCCGCTTCTGC 
TGGGCCTGCTGGGCCCAGCGGCCTGCTGGGCCCTGGGCCCGACCCCCGGCCCGGGATCCT 
CTGAGCTGCGCTCGGCCTTCTCGGCGGCACGCACCACCCCCCTGGAGGGCACGTCGGAGA 
TGGCGGTGACCTTCGACAAGGTGTACGTGAACATCGGGGGCGACTTCGATGTGGCCACCG 
GCCAGTTTCGCTGCCGCGTGCCCGGCGCCTACTTCTTCTCCTTCACGGCTGGCAAGGCCC 
CGCACAAGAGCCTGTCGGTGATGCTGGTGCGAAACCGCGACGAGGTGCAGGCGCTGGCCT 
TCGACGAGCAGCGGCGGCCAGGCGCGCGGCGCGCAGCCAGCCAGAGCGCCATGCTGCAGC 
TCGACTACGGCGACACAGTGTGGCTGCGGCTGCATGGCGCCCCGCAGTACGCGCTAGGCG 
CGCCCGGCGCCACCTTCAGCGGCTACCTAGTCTACGCCGACGCCGAGTTCGTCAACATTG 
GCGGCGACTTCGACGCGGCGGCCGGC6TGTTCCGCTGCCGTCTGCCCGGCGCCTACTTCT 
TCTCCTTCACGCTGGGCAAGCTGCCGCGTAAGACGCTGTCGGTTAAGCTGATGAAGAACC 
GCGACGAGGTGCAGGCCAT6ATTTACGACGACGGCGCGTCGCGGCGCCGCGA6ATGCAGA 
GCCAGAGCGTGATGCTGGCCCTGCGGCGCGGCGACGCCGTCTGGCTGCTCAGCCACGACC 
ACGACGGCTACGGC6CCTACAGCAACCACGGCAAGTACATCACCTTCTCCGGCTTCCTGG 
TGTACCCCGACCTCGCCCCCGCCGCCCCGCCGGGCCTCGGGGCCTCGGAGCTACTGTGAG 
CCCCGGGCCAGAGAAGAGCCCGGGAGGGCCAGGGGCGTGCATGCCAGGCCGGGCCCGAGG 



CTCGAAAGTCCCGCGCGAGCGCCACGGCCTCCGGGCGCGCCTGGACTCTGCCAATAAAGC 



GGAAAGCGGGCACGCGCAGCGCCCGGCAGCCCAGGACTAAGCCGAATCTGCAAAATCCAT 
CAACTGCCGGCGCTGAA 1277 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



The disclosed N0V2b nucleic acid sequence, localized to chromosome 1 1, has 767 of 
814 bases (94%) identical to a gb:GENBANK-ID:AF329838|acc:AF329838.1 mRNA from 
Homo sapiens (Homo sapiens complement Clq Tumor Necrosis Factor-related protein CTRP4 
mRNA, complete cds). 

A N0V2b polypeptide (SEQ ID N0:6) encoded by SEQ ID N0:5 has 284 amino acid 
residues and is presented using the one-letter code in Table 2D. Signal P, Psort and/or 
Hydropathy results predict that NOV2b has a signal peptide and is likely to be localized outside 
the cell with a certainty of 0.4801. In other embodiments, N0V2b may also be localized to 
microsomal bodies with a certainty of 0.2178, the endoplasmic reticulum (membrane or lumen) 
with a certainty of 0.1000. The most likely cleavage site for a N0V2b signal peptide is between 
amino acids 16 and 17, at: CWA-LG. 
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Table 2D 




iMjvzD r^oiypeptide 




SEO ID NO:6 




MLPLLLGLLGPAACWALGPTPGPGSSELRSAFSAARTTPLEGTSEMAVTFDKVYVNIGGD 


60 


FDVATGQFRCRVPGAYFFSFTAGKAPHKSLSVMLVKNRDEVQALAFDEQRRPGAHRAASQ 


120 


SAMLQLDYGDTVWLRLHGAPQYAIXaVPGATFSGYLVYADAEFVNIGGDFDAAAGVFRCRL 


180 


PGAYFFSFTL6KLPRKTLSVKLMKNHDEVQAMIYDDGASHRREMQSQSVMLALRRGDAVW 


240 


LLSHDHDGYGAYSNHGKYITFSGFLVYPDLAPAAPPGLGASELL 





The disclosed NOV2b amino acid sequence has 55 of 158 amino acid residues (34%) 
identical to, and 84 of 158 amino acid residues (53%) identity to the 244 amino acid residue 
pntr:SPTREMBL ACC:Q9BXJ3 protein from Homo sapiens (Human) (complement Clq Tumor 
Necrosis Factor-related protein). The N0V2b complement-Clq tumor necrosis factor-like gene 
disclosed in this invention is expressed in at least the following tissues: brain, germ cell, kidney, 
pooled, testis, whole embryo. Expression information was derived from the tissue sources of the 
sequences that were included in the derivation of the sequence of CuraGen Acc. No. CG55724- 
03, CG55724-04, or CG55724-06. 



N0V2C 

A disclosed NOV2c nucleic acid of 1322 nucleotides (also referred to as CG55724-04) 
encoding a complement related Clq Tumor Necrosis Factor-like protein is shown in Table 2E as 
SEQ ID N0:7. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 225-227 and ending with a TGA codon at nucleotides 1 122-1 124. Putative upstream 
and downstream untranslated regions are underlined. 



Table 2E 
NOV2c Polynucleotide 
SEQ ID NO;7 

GAATTCGGCACGAGGCGCCCGGCCCCTGGCCCCAGCACCCTGTCCGCTGCCGCCTCAGAG 
CCGGGAAAAGCAGCCGGAGCCCCCGCCGCCCCTGCCGCAGCGCGGGCGGTCAGCGCX3CAG 
CCCGGCACCCGCAGCCTGCAGCCTGCAGCCCGCAGCCCGCAGCCCGGAGCCAGATCX3CGG 
GCTCAGACCGAACCCGACTCGACCGCCGCCCCCAGCCAGGCGCCA TGCTGCCGCTTCTGC 
TGGGCCTGCTGGGCCCAGCGGCCTGCTGGGCCCTGGGCCCGACCCCCGGCCCGGGATCCT 
CTGAGCTGCGCTCGGCCTTCTCGGCGGCACGCACCACCCCCCTGGAGGGCACGTCGGAGA 
TGGCGGTGACCTTCGACAAGGTGTACGTGAACATCGGGGGCGACTTCGATGTGGCCACCG 
GCCAGTTTCGCTGCCGCGT6CCCGGC6CCTACTTCTTCTCCTTCACGGCTGGCAAGGCCC 
CGCACAAGAGCCTGTCGGTGATGCTGGTGCGftAACCGCGACGAGGTGCAGGCGCTGGCCT 
TCGACGAGCAGCGGCGGCCAGGCGCGCGGCGCGCAGCCAGCCAGAGCGCCATGCTGCAGC 
TCGACTACGGCGACACAGTGTGGCTGCGGCTGCATGGCGCCCCGCACTACGCGCTAGGCG 
CGCCCXSGC6CCACCTTCAGCGGCTACCTAGTCTACGCCGACGCCGACGCTGGCCCCGGGC 
CGCGGCACCAACCACTCGCCTTCGACACCGAGTTCGTCAACATTGGCGGCGACTTCGACG 
CGGCGGCCGACGTGTTCCGCTGCCGTCTGCCCX3GCGCCTACTTCTTCTCCTTCACGCTGG 
GCAAGCTGCCGCGTAAGACGCTGTCGGTTAAGCTGATGAAGAACCGCGACGAGGTGCAGG 
CCATGATTTACGACGACGGCGCGTCGCGGCGCCGCGA6ATGCAGAGCCAGAGCGTGATGC 
TGGCCCTGCGGCGCGGCGACGCCX3TCTG6CTGCTCAGCCACGACCACGACGGCTACGGCG 
CCTACAGCAACCACGGCAAGTACATCACCTTCTCCGGCTTCCTGGTGTACCCCGACCTCG 
CCCCCGCCGCCCCGCCGGGCCTCGGGGCCTCGGAGCTACTGTG AGCCCCGGGCCAGAGAA 
GAGCCCGGGAGGGCCAGGGGCGTGCATGCCAGGCCGGGCCCGAGGCTCGAAAGTCCCGCG 1200 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



29 



CGAGCGCCACGGCCTCCGGGCGCGCCTGGACTCTGCCAATAAAGCGGAAAGCGGGCACGC 1260 
GCAGCGCCCGGCAGCCCAGGACTAAGCCGAATCTGCAAAATCCATCAACTGCCGGCGCTG 1320 



The disclosed N0V2c nucleic acid sequence, localized to chromosome 11, has 949 of 
1 136 bases (83%) identical to a gb:GENBANK-ID:AF329838|acc:AF329838.1 mRNA from 
Homo sapiens (Homo sapiens complement Clq Tumor Necrosis Factor-related protein CTRP4 
mRNA, complete cds). 

A NOV2C polypeptide (SEQ ID NO:8) encoded by SEQ ID N0:7 has 299 amino acid 
residues and is presented using the one-letter code in Table 2F. Signal P, Psort and/or 
Hydropathy results predict that NOV2c has a signal peptide and is likely to be localized outside 
the cell with a certainty of 0.4801 . In other embodiments, N0V2c may also be localized to 
microsomal bodies with a certainty of 0.2178, the endoplasmic reticulum (membrane or lumen) 
with a certainty of 0.1000. The most likely cleavage site for a N0V2c signal peptide is between 
amino acids 16 and 17, at: CWA-LG. 



Table 2F 




NOV2c Polypeptide 




SEQ ID NO:8 




MLPLLIiGLLGPAACWALGPTPGPGSSELRSAFSAARTTPLEGTSEMAVTFDKVYVNIGGD 


60 


FDVATGQFRCRVPGAYFFSFTAGKAPHKSLSVMLVRNRDEVQALAFDEQRRPGARRAASQ 


120 


SAMLQLDYGDTVWLRLHGAPHYALGAPGATFSGYLVYADADAGPGPRHQPLAFDTEFVNI 


180 


GGDFDAAADVFRCRLPGAYFFSFTLGKLPRKTLSVKLMKNRDEVQAMIYDDGASRRREMQ 


240 


SQSVMLALRRGDAVWLLSHDHDGYGAYSNHGKYITFSGFLVYPDIiAPAAPPGLGASELL 





The disclosed NOV2c amino acid sequence has 164 of 170 amino acid residues (96%) 
identical to, and 164 of 170 amino acid residues (96%) identity to the 329 amino acid residue 
pntr:SPTREMBL ACC:Q9BXJ3 protein from Homo sapiens (Human) (complement Clq Tumor 
Necrosis Factor-related protein). The NOV2c complement-Clq tumor necrosis factor-like gene 
disclosed in this invention is expressed in at least the following tissues: brain, germ cell, kidney, 
pooled, testis, whole embryo. Expression information was derived from the tissue sources of the 
sequences that were included in the derivation of the sequence of CuraGen Acc. No. CG55724- 
03, CG55724-04, or CG55724-06. 

N0V2d 

A disclosed N0V2d nucleic acid of 409 nucleotides (also referred to as CG55724-06) 

encoding a complement related Clq Tumor Necrosis Factor-like protein is shown in Table 2G as 

SEQ ID NO:X. An open reading frame was identified beginning with an ATG initiation codon 
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at nucleotides 4-6 and ending with a TGA codon at nucleotides 403-405. Putative upstream and 
downstream untranslated regions are underlined. 



Table 2G 




INOV2a Polynucleotide 




SEQ ID NO:9 




ATTATGCTGCCGCTTCTGCTGGGCCTGCTGGGCCCAGCGGCCTGCTGGGCCCTGGGCCCG 


60 


ACCCCCGGCCCX3GGATCCTCTGAGCTGCGCTCGGCCTTCTCGGCGGCACGCACCACCCCC 


120 


CTGGAGGGCACGTCGGAGATGGCGGTGACCTTCGACAAGGTGTACGTGAACATCGGGGGC 


180 


GACTTCGATGTGGCCACCGGCCAGTTTCGCTGCCGCGAGATGCAGAGCCAGAGCGTGATG 


240 


CTGGCCCTGCGGCGCGGCGACGCCGTCTGGCTGCTCAGCCACGACCACGACGGCTACGGC 


300 


GCCTACAGCAACCACGGCAAGTACATCACCTTCTCCGGCTTCCTGGTGTACCCCGACCTC 


360 


GCCCCCGCCGCCCCGCCGGGCCTCGGGGCCTCGGAGCTACTGTGAGCCC 


409 



The disclosed N0V2d nucleic acid sequence, localized to chromosome 1 1, has 239 of 
260 bases (91%) identical to a gb:GENBANK-ID:AF329838|acc:AF329838.1 mRNA from 
Homo sapiens (Homo sapiens complement Clq Tumor Necrosis Factor-related protein CTRP4 
mRNA, complete cds). 

A NOV2d polypeptide (SEQ ID NO:10) encoded by SEQ ID N0:9 has 133 amino acid 
residues and is presented using the one-letter code in Table 2H. Signal P, Psort and/or 
Hydropathy results predict that N0V2d has a signal peptide and is likely to be localized outside 
the cell with a certainty of 0.4801. In other embodiments, NOV2d may also be localized to 
microsomal bodies with a certainty of 0.1972, the endoplasmic reticulum (membrane or lumen) 
with a certainty of 0.1000. The most likely cleavage site for a NOV2d signal peptide is between 
amino acids 16 and 17, at: CWA-LG. 



Table 2H 
N0V2d Polypeptide 
SEQroNOilO 

MLPLLLGLLGPAACWALGPTPGPGSSELRSAFSAARTTPLEGTSEMAVTFDKVYWIGGD 6 0 
FDVATGQFRCREMQSQSVMLALRRGDAVWLLSHDHDGYGAYSNHGKYITFSGFLVYPDLA 120 
PAAPPGLGASELL 



The disclosed NOV2d amino acid sequence has 164 of 170 amino acid residues (96%) 
positives to, and 164 of 170 amino acid residues (96%) positives to the 329 amino acid residue 
pntrrSPTREMBL ACC:Q9BXJ3 protein from Homo sapiens (Human) (complement Clq Tumor 
Necrosis Factor-related protein). The N0V2d complement-Clq tumor necrosis factor-like gene 
disclosed in this invention is expressed in at least the following tissues: brain, germ cell, kidney, 
pooled, testis, whole embryo. Expression information was derived from the tissue sources of the 
sequences that were included in the derivation of the sequence of CuraGen Acc. No. CG55724- 
03, CG55724-04, or CG55724-06. 
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The disclosed N0V2 nucleic acids of the present invention are expressed in at least bone 
marrow, brain, thalamus, testis, lung, kidney, and germ cells. This information was derived by 
determining the tissue sources of the sequences that were included in the invention. SeqCalling 
sources: Adrenal gland/Suprarenal gland. Amygdala, Bone, Bone Marrow, Brain, Colon, 
Coronary Artery, Dermis, Epidermis, Foreskin, Hair Follicles, Heart, Hippocampus, 
Hypothalamus, Kidney, Liver, Limg, Lymph node. Lymphoid tissue, Mammary gland/Breast, 
Esophagus, Ovary, Pancreas, Parathyroid Gland, Peripheral Blood, Pineal Gland, Pituitary 
Gland, Placenta, Prostate, Retina, Salivary Glands, Small Intestine, Spleen, Stomach, Testis, 
Thalamus, Thymus, Tonsils, Trachea, Umbilical Vein, and Uterus. 

NOV2 also has homology to the ammo acid sequences shown in the BLASTP data listed 
in Table 2L 



Table 21. BLAST results for NOV2 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 13994273 |ref |NP 
114115. l| 
(NM_031909) 


complement - 
clq tumor 
necrosis 
factor- 
related 
protein 4 

[Homo 
sapiens] 


329 


87 


88 


4e-67 


gi 1 12835488 Idbi 1 BAB 
23268. 1| (AK004340) 


putative 
[Mus 

musculus] 


205 


80 


81 


5e-6l 


gi|l3385e66|ref INP 
080437. 1| 
{NM_026161) 


RIKEN cDNA 
0710001E10 
gene [Mus 
musculus] 


205 


79 


80 


4e-60 


gi 1 13994278 IreflNP 
114116. l| 
(NM_031910) 


complement - 
clq tumor 
necrosis 
factor- 
related 
protein 6 
[Homo 
sapiens] 


278 


35 


43 


5e-17 


gi| 16550291 Idbi IBAB 
70947. 1| (AK055541) 


unnamed 
protein 
product 
[Homo 
sapiens] 


248 


36 


49 


2e-ie 
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The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 2J. 



Table 2 J. ClustalW Analysis of NOV2 



r\ 

m 

hi 

if 

:Ka 3 
3 S.i 

;i 1 

, ?s 

.f"5 



1) 


N0V2a (SEQ ID NO 


3) 






2) 


N0V2b (SEQ ID NO 


5) 






3) 


N0V2C (SEQ ID NO 


7) 






4) 


N0V2d (SEQ ID NO 


9) 






5) 


gi 


13994273 (SEQ 


ID 


NO 


40) 


6) 


gi 


12835488 (SEQ 


ID 


NO 


41) 


7) 


gi 


13385666 (SEQ 


ID 


NO 


42) 


8) 


gi 


13994278 (SEQ 


ID 


NO 


43) 


9) 


gi 


165S0291 (SEQ 


ID 


NO 


44) 


10 


20 30 




40 





50 



l.-.-l 



|....|, 



N0V2a 
N0V2b 
N0V2C 
N0V2d 

gl 1 13994273 I 

gi| 12835488 | 
gi 1 13385666] 
gi| 139942781 
gi|l655029l| 



N0V2a 
NOV2b 
N0V2C 
N0V2d 



MQWLRVRESPGEATGHRVTMGTAALGPVWAALLLFLLMCEIPMVELTFDR 



60 



|....|, 



70 
•I-- 



80 



,|....|, 



90 
•I-. 



100 



IPYGLV 



SB^iiL^ 

gi|l3994273| BBpflLLg 

gi|l283S488| ---EHojjDYg 

gi|l3385666| --- BBqUdyS 

gi 1 13994278 | AVASGCQRCCDSEDPLDPAHVSSASSSGRPHALPEIRPYINIiQkGDKB 

gi|l655029l| MYPA - - -TAV- - PQINIlgJcGEKB 



110 



120 



130 



140 



150 



N0V2a 
NOV2b 
N0V2C 
N0V2d 

gi|l3994273| 
gi 1 12835488 I 

gi I 13385666 | 



....|....|....|..-.|....|....|....|....|....|....| 
SG AflpcjVEC^DPEDEALRRSQMRKGSLSWDAVSGPBMPGLPGR 




iflGPflAC 

iflGPgRC 

lHgpHac 

dtvwlrBhgSp(^Japgatf sgylvyadadadaBar- 

DTVWLrIShgSpC^^HaPGATF SGYLVYADADADA@AR- 

gi 1 13994278 | DPGPMGiSPGYMGREGPQG--E PGPQGSKGDKGEMG ^ - 

gi 1 16550291 1 DRGDRG||qGKYGKTGSAG--A- RGHTGPKGQKGSMGAg- 



N0V2a 



160 



170 



GRAGLSGKNGFPgDG§S. 



180 



190 



200 
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N0V2b 
N0V2C 
N0V2d 

gi 1 13994273 1 



-BBG§s l5Ll5gilafcfi>:>;t>Li>Jl EBIis§MA 

-gBGgsiarJiEaayMrliiliJJteEgsiMA QilS^ 

-BaGSs iarJSnJiJ^JAiliilJlE iaRqBMA 

NSsIma 



EfflRSAFSAARTTPLI 



9i 1 12835488 1 BHABpiap kfeMJafelMte fillvg&lAAPnpRHRpiAB&rK 



gi 1 13385666 1 
gi 1 13994278 1 
gi| 165502911 



-BHAipiap lrfefelalil^mR fiBvg&lAAPnpRHRpaAHaTR 
-gl^PC^FF^BVGgKQAllHSGEiPQT §M3^ 

-Bercksh^BBvgSkkIShsnhyyqt QiSte 



210 



220 230 240 250 



N0V2a 
N0V2b 
N0V2C 
N0V2d 

gi 1 13994273 I 
gi 1 12835488 I 
gi|l3385ee6| 

gi|l3994278| 
gi| 16550291] 



3vniggdfd8atgSfrcr 



gVNIGGDFDfflATGSFRCR 



VPGAYFFSFTAGKAPHKSLSVMLVRNRDEVQA 
VPGAYFFSFTAGKAPHKSLSVMLVRNRDEVQA 




^PGAYFFSFTAGKAPHKSLSVMLVRNRDEVQA 



260 



270 



N0V2a 
N0V2b 
N0V2C 
NOV2d 

gi 1 13994273 | 
gi|l2835483| 
gi|l3385e66| 
gi 1 13994278 I 
gi 1 16550291 1 



280 
..|.. 



290 
..|.. 



300 



LAFDEQRRPGARRAASQSAMLQLDYGDTVWLRLHGAPQYALGAPGATFSG 
LAFDEQRRPGARRAASQSAMLQLDYGDTVWLRLHGAPHYALGAPGATFS6 

LAFDEQRRPGASRAASQSAMLQLDYGDTVWLRLHGAPHYALGAPGATFSG 



310 



320 



330 



N0V2a 
N0V2b 
N0V20 
N0V2d 

gi 1 13994273 I 

gi|l2835488| 
gi|l338S666| 
gi 1 13994278 I 
gi|l655029l| 



340 
..|.. 



350 



YLVYADA - - 

YLVYADADAGP --- GPRHQPLAF 

YLVYADADADAPARGPPAPPEPRSAFSAARTRSLVGSDAGPGPRHQPLAF 



360 370 
....|....|....|....|. 

N0V2a 
N0V2b 
N0V2C 
N0V2d 

gi 1 13994273 I DTEFVNIGGDFDAAAGVFRCl 



380 390 400 



- - EFVNIGGDPDAAAGVFRCR 
DTEFVNIGGDFDAAADVPRCl 



LPGAYFFSFTLGKLPRKTLSVKLMKNRDE 



LPGAYFFSFTLGKLPRKTLSVKLMKNRDE 
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LPGAYFFSFTLGKLPRKTLSVKLMKNRDE 



LPGAYFFSFTLGKLPRKTLSVKLMKNRDE 



gi|l2a35488| 

gl 1 13385666 1 

gi|i3994278| -BR!ai n339 ijfeswire15ETYi!BHffiSHiagKia 

gl 1 16550291 1 iaBiaTB33BL NiHTWNSBET' 



410 



420 



N0V2a 
N0V2b 

NOV2C 
NOV2d 

gi 1 13994273 I 
gl{l2835488| 
gi|l3385ee6| 
gl 1 13994278 I 
gl 1 16550291 1 




430 

..|.. 



440 



LRRGCAVWLLi:HDHDGYaAY.- 





LRRGDAVl 


■JLLSHI 


DHDGYGAYt 



V0AMIYDDGASRRREM0SQSVML2LRRGDAVWLLSHDHDGYGAY!^ 



remqsqsvmlSlrrgdavwllshdhdgygays 



\/QAMIYDDGASRRREMQSQSVMLI 



VQAM I YDDGAS RRREMQSQSVMLWLRRGDAVWLLSHDHDG YGAYS 



iM»Mfli«awiMW8MJ5ljiM8MAtiRaPiiiaa«i.iwiBiiiiia 



450 

■•I 



-^iLYAQPgESsij 



■VfflRffl P RLFKRQRENflYSI^D 
:QBQ|^RL§K(#iENSl FSEELD 



N0V2a 
N0V2b 
N0V2C 
N0V2d 

gi 1 13994273 | 
gl 1 12835488 I 
gi I 13385666| 
gi|l3994278| 
gi 1 16550291 1 



460 



470 



Ik Y ITFSGFLVY PDLAPAf 


PP 






KYITFSGFLVYPDLAPA 


pp5 


L 




KYITFSGFLVYPDLAPAr 


JppS 


=L 




KYITFSGFLVYPDLAPAE 


3pp5 


El 




|KY ITFSGFLVY PDLAPaE 


PP 





2AS^ 
3AS|3 
3AS|3 



KYITFSGFLVYPDLAl 



KYITFSGFLVYPDLA 



yitfsgSl: 



iD 

.teJ 



Tables 2K list the domain description from DOMAIN analysis results against N0V2. 
This indicates that the N0V2 sequence has properties similar to those of other proteins known to 
contain this domain. 



Table 2K. Domain Analysis of NO V2 

gnllSmartlsmartOOl 1 0 . CIQ, Complement component Clq domain.; Globular domain found 
in many coUagens and eponymously in complement Clq. When part of full length proteins 
these domains form a 'bouquet' due to the multimerization of heterotrimers. The Clq fold is 

similar to that of tumour necrosis factor. 

CD-Length = 132 residues, 84.1% aligned 
Score = 86.7 bits (213), Expect - le-18 



Query: 
150 



91 



Sbjct: 2 0 
Query 



MAVTFDKVYVNIGGDFDAAAGVFRCRLPGAYFFSFTLGKLPRKTLSVKLMKNRDEVQAMI 

V FDKV N G +D + G F C +PG Y+FS+ + + + + V LMKN +V 
QPVRFDKVLYNQQGHYDPSTGKFTCPVPGVYYFSYHI - ESKGRNVKVSLMKNGIQVMRE - 



77 



151 



YDDGASRRREMQSQSVMLALRRGDAVWLLSHDHDGYGAYSNHGKYITFSGFLVY 
D+ ++ S +L LR+GD VW L D G Y+ TFSGFL++ 



204 
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Sbjct: 78 CDBYQKGLYQVASGGALLQL.RQGDQVW-LELDDKKNGLYAGEEVDSTFSGFLLF 130 | 

Clq is the first subcomponent of the CI complex of the classical pathway of complement 
activation. Several functions have been assigned to Clq, which include antibody-dependent and 
independent immune functions, and are considered to be mediated by Clq receptors present on 
the effector cell surface. There remains some uncertainty about the identities of the receptors that 
mediate Clq functions. Some of the previously described Clq receptor molecules, such as 
gClqR and cClqR, now appear to have less of a role in Clq functions than in functions 
unrelated to Clq. The problem of identifying receptor proteins with complementary binding sites 
for Clq has been compounded by the highly charged nature of the different domains in Clq. 
Although newer candidate receptors like ClqR(p) and CRl have emerged, fiill analysis of the 
Clq-Clq receptor interactions is still at an early stage. In view of the diverse functions that Clq 
is considered to perform, it has been speculated that several Clq-binding proteins may act in 
concert, as a Clq receptor complex, to bring about Clq mediated functions. Some major 
advances have been made in last few years. Experiments with gene targeted homozygous Clq- 
deficient mice have suggested a role for Clq in modulation of the humoral immune response, 
and also in protection against development of autoimmunity. The recently described crystal 
structure of ACRP-30, has revealed a new Clq/TNF superfamily of proteins. Although the 
members of this superfamily may have diverse functions, there may be a common theme in their 
phytogeny and modular organisation of their distinctive globular domains. 

The novel polypeptide described in this application is homologous to adipocyte 
complement related protein 3 (ACRP3). The ACRP3 protein is made exclusively in adipocytes 
and its mRNA is induced over 100-fold during adipocyte differentiation. ACRP3 is structurally 
similar to complement factor Clq and to a hibernation-specific protein isolated from the plasma 
of Siberian chipmunks; it forms large homo-oligomers that undergo a series of post-translational 
modifications. A similar protein has a cluster of aromatic residues near the C terminus having 
high local similarity with collagens X and VIII and complement factor Clq. Clq is a subunit of 
the CI enzyme complex that activates the serum complement system. Clq comprises 6 A, 6 B 
and 6 C chains. These share the same topology, each possessing a small, globular N-terminal 
domain, a collagen-like Gly/Pro-rich central region, and a conserved C-terminal region, the C Iq 
domain. The Clq protein is produced by collagen-producing cells and shows sequence and 
structural similarity to collagens VIII and X, (see, Scherer PE, et al., J Biol Chem 1995 Nov 
10;270(45):26746-9 and Maeda K, et al., Biochem Biophys Res Commun 1996 Apr 
16;221(2):286-9), incorporated herein by reference. 
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The present invention includes chimeric or fusion proteins of the complement-Clq tumor 
necrosis factor-liice protein, in which the complement-Clq tumor necrosis factor-like protein of 
the present invention is joined to a second polypeptide or protein that is not substantially 
homologous to the present novel protein. The second polypeptide can be fused to either the 
amino-terminus or carboxyl-terminus of the present CG55724-01, CG55724-03, CG55724-04, or 
CG55724-06 polypeptide. In certain embodiments a third nonhomologous polypeptide or protein 
may also be fused to the novel complement-Clq tumor necrosis factor-like protein such that the 
second nonhomologous polypeptide or protein is joined at the amino terminus, and the third 
nonhomologous polypeptide or protein is joined at the carboxyl terminus, of the CG55724-01, 
CG55724-03, CG55724-04, or CG55724-06 polypeptide. Examples of nonhomologous 
sequences that may be incorporated as either a second or third polypeptide or protein include 
glutathione S-transferase, a heterologous signal sequence fused at the amino terminus of the 
complement-Clq tumor necrosis factor-like protein, an immunoglobulin sequence or domain, a 
serum protein or domain thereof (such as a serum albumin), an antigenic epitope, and a 
specificity motif such as (His)6. The invention further includes nucleic acids encoding any of the 
chimeric or fusion proteins described above. 

The disclosed N0V2 nucleic acids of the invention encoding a complement-related Clq 
Tumor Necrosis Related Protein-like protein includes the nucleic acidswhose sequence is 
provided in Table 2A, 2C, 2E and 2G or a fragment thereof. The invention also includes a 
mutant or variant nucleic acid any of whose bases may be changed from the corresponding base 
shown in Table 2A, 2C, 2E and 2G while still encoding a protein that maintains its complement- 
related Clq Tumor Necrosis Related Protein-like protein activities and physiological functions, 
or a fragment of such a nucleic acid. The invention further includes nucleic acids whose 
sequences are complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, modified 
bases, and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. In the mutant or variant nucleic acids, and their 
complements, up to about 40% (N0V2a), 6% (N0V2b), 6% (N0V2c) and 9% (N0V2d) of the 
bases may be so changed. 
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The disclosed N0V2 protein of the invention includes the complement-related Clq 
Tumor Necrosis Related Protein-like protein whose sequence is provided in Table 2B, 2D, 2F 
and 2G. The invention also includes a mutant or variant protein any of whose residues may be 
changed from the corresponding residue shown in Table 2B, 2D, 2F and 2G while still encoding 
a protein that maintains its the complement-related Clq Tumor Necrosis Related Protein-like 
activities and physiological functions, or a functional fi-agment thereof. In the mutant or variant 
protein, up to about 66% (N0V2a), 2% (N0V2b, N0V2c), and 9% (N0V2d) of the residues 
may be so changed. 

The N0V2 nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancers, adrenoleukodystrophy , Alzheimer's disease, autoimmune 
disease, allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, 
behavioral disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal 
defect, ductus arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, 
cardiomyopathy, congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, 
endometriosis, endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft versus 
host disease (GVHD), growth and reproductive disorders, hemophilia, hypercoagulation, 
hypercalceimia, Huntington's disease, hypertension, hypogonadism, fertility, idiopathic 
thrombocytopenic purpura, immunodeficiencies, interstitial nephritis, IgA nephropathy, 
lymphaedema, inflammatory bowel disease, Lesch-Nyhan syndrome, leukodystrophies, multiple 
sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, neuroprotection,obesity, 
Parkinson's disease, pain, polycystic kidney disease, pulmonary stenosis, pancreatitis, renal 
artery stenosis, renal tubular acidosis, stroke, systemic lupus erythematosus, scleroderma, 
subaortic stenosis, transplantation, tuberous sclerosis. Von Hippel-Lindau (VHL) syndrome, 
ventricular septal defect (VSD), valve diseases. Von Hippel-Lindau (VHL) syndrome, ulcers, 
and other diseases, pathologies and disorders. The N0V2 nucleic acid encoding the 
complement-related Clq Tumor Necrosis Related Protein-like protein, and the protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

N0V2 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section 
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below. The disclosed NOVa, NOV2b, N0V2c, and N0V2d proteins have multiple hydrophilic 
regions, each of which can be used as an immunogen. 

In one embodiment, a contemplated N0V2a epitope is from about amino acids 25 to 100. 
In another embodiment, a contemplated N0V2a epitope is from about amino acids 110 to 275. 
In other specific embodiments, contemplated NOVl epitopes are from about amino acids 280 to 
325, 350 to 425, 450 to 625, 650 to 690, 700 to 825, and 850 to 965. 

In one embodiment, a contemplated NOV2b epitope is from about amino acids 20 to 50. 
In another embodiment, a contemplated N0V2b epitope is from about amino acids 55 to 65. In 
otiier specific embodiments, contemplated N0V2b epitopes are from about amino acids 90 to 
145, 195 to 235, and 240 to 260. 

In one embodiment, a contemplated N0V2c epitope is from about amino acids 20 to 50, 
In another embodiment, a contemplated N0V2c epitope is from about amino acids 55 to 65. In 
other specific embodiments, contemplated N0V2c epitopes are from about amino acids 90 to 
145, 195 to 235, and 240 to 260. 

In one embodiment, a contemplated NOV2d epitope is from about amino acids 18 to 40. 
In another embodiment, a contemplated N0V2d epitope is from about amino acids 42 to 47. In 
other specific embodiments, contemplated N0V2d epitopes are from about amino acids 60 to 80, 
85 to 105, and 106 to 110. 

NOV3 

A disclosed NOV3 nucleic acid of 3073 nucleotides is set forth as SEQ ID NO:ll (also 
referred to as CG50345-01) encoding a beta adrenergic receptor kinase-like protein is shown in 
Table 3A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 108-1 10 and ending with a TGA codon at nucleotides 21 12-21 14. 



Table 3A. 




NOV3 Polynucleotide 




SEQ ID NO: 11 




GGGTACCGAGCTCGAATTCCGGCTCGGCCTCGGGCGCGGCCGAGCGCCGCGCGAGCAGGA 


60 


GCGGCGGCGGCGGCGGCGGCGGCGGGAGGAGGCAGCGCCGGCCCAAGATGGCGGACCTGG 


120 


AGGCGGTGCTGGCCGACGTGAGCTACCTGATGGCCATGGAGAAGAGCAAGGCCACGCCGG 


180 


CCGCGCGCGCCAGCAAGAAGATACTGCTGCCCGAGCCCAGCATCCGCAGTGTCATGCAGA 


240 


AGTACCTGGAGGACCGGGGCGAGGTGACCTTTGAGAAGATCTTTTCCCAGAAGCTGGGGT 


300 


ACCTGCTCTTCCGAGACTTCTGCCTGAACCACCTGGAGGAGGCCAGGCCCTTGGTGGAAT 


360 


TCTATGAGGAGATCAAGAAGTACGAGAAGCTGGAGACGGAGGAGGAGCGTGTGGCCCGCA 


420 


GCCGGGAGATCTTCGACTCATACATCATGAAGGAGCTGCTGGCCTGCTCGCATCCCTTCT 


480 


CGAAGAGTGCCACTGAGCATGTCCAAGGCCACCTGGGGAAGAAGCAGGTGCCTCCGGATC 


540 


TCTTCCAGCCATACATCGAAGAGATTTGTCAAAACCTCCGAGGGGACGTGTTCCAGAAAT 


600 


TCATTGAGAGCGATAAGTTCACACGGTTTTGCCAGTGGAAGAATGTGGAGCTCAACATCC 


660 


ACCTGACCATGAATGACTTCAGCGTGCATCGCATCATTGGGCGCGGGGGCTTTGGCGAGG 


720 


TCTATGGGTGCCGGAAGCGTGACACAGGCAAGATGTACGCCATGAAGTGCCTGGACAAAA 


780 


AGCGCATCAAGATGAAGCAGGGGGAGACCCTGGCCCTGAACGAGCGCATCATGCTCTCGC 


840 
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TCGTCAGCACTGGGGACTGCCCATTCATTGTCTGCATGTCATACGCGTTCCACACGCCAG 
ACAAGCTCAGCTTCATCCTGGACCTCATGAACGGTGGGGACCTGCACTACCACCTCTCCC 
AGCACGGGGTCTTCTCAGAGGCTGACATGCGCTTCTATGCGGCCGAGATCATCCTGGGCC 
TGGAGCACATGCACAACCGCTTCGTGGTCTACCGGGACCTGAAGCCAGCCAACATCCTTC 
TGGACGAGCATGGCCACGTGCGGATCTCGGACCTGGGCCTGGCCTGTGACTTCTCCAAGA 
AGAAGCCCCATGCCAGCGTGGGCACCCACGGGTACATGGCTCCGGAGGTCCTGCAGAAGG 
GOSTGGCCTACGACAGCAGTGCCGACTGGTTCTCTCTGGGGTGCATGCTCTTCAAGTTGC 
TGCGGGGGCACAGCCCCTTCCGGCA6CACAAGACCAAAGACAAGCAT6AGATCGACCGCA 
TGACGCTGACGATGGCCGTGGAGCT6CCCGACTCCTTCTCCCCTGAACTACACTCCCTGC 
TGGAGGG6TT6CT6CAGAGGGAT6TCAACCGGAGATTGGGCT6CCTGGGCCGAGGGGCTC 
AGGAGGTGAAAGAGAGCCCCTTTTTCCGCTCCCTGGACTGGCAGATGGTCTTCTTGCAGA 
GGTACCCTCCCCCGCT6ATCCCCCCACGAGGGGAGGTGAACGCGGCCGACGCCTTCGACA 
TTG6CTCCTTC6ATGAGGAGGACACAAAAGGAATCAASCAGGAG6TGGCAGAGACTGTCT 
TCGACACCATCAACGCTGAGACAGACCGGCTGGAGGCTCX3CAAGAAAGCCAA6AACAA6C 
AGCTGGGCCATGAGGAAGACTAC6CCCTGG6CAAGGACTGCATCATGCATGGCTACAT6T 
CCAAGATGGGCAACCCCTTTCTGACCCAGTGGCAGCGGCGGTACTTCTACCTGTTCCCCA 
ACC6CCTCX3A6TG6CGGG6CGAGGGCGAGGCCCCGCAGAGCCTGCTGACCATGGAGGAGA 
TCCAGTCGGTGGAGGAGACGCAGATCAAGGA6CGCAAGTGCCT6CTCCTCAAGATCCGCG 
GTGGGAAACAGTTCATTTTGCAGTGCGATAGCX3ACCCTGAGCTGGTGCAGTGGAAGAAGG 
AGCTGCGC6AC6CCTACCGC6AGGCCCAGCAGCTGGT6CAGCGGGTGCCCAAGATGAAGA 
AOUWSCCGCGCTCGCCCGTGGTGGAGCTGAGCAAGGTGCCGCTGGTCCAGCGCGGCAGTG 
CCAACGGCCTCTGACCCGCCCACCCGCCTTTTATAAACCTCTAATTTATTTT6TCGAATT 
TTTATTATTTGTTTTCCCGCCAAGCGAAAAGGTTTTATTTTGTAATTATT6TGATTTCCC 
GTGGCCCCAGCCTGGCCCAGCTCCCCCGGGAGGCCCCGCTTGCCTCGGCTCCTGCTGCAC 
CAACCaUMOKTGCCCGGCGCCCTCTGTCCTGACTTCAGGGGCTGCCCGCTCCCAGTGT 
CTTCCTGTGGGGGAAGAGCACAGCCCTCCCGCCCCTTCCCCGAGGGAT6ATGCCACACCA 
AGCTGTGCCACCCTGGGCTCTGTGGGCTGCACTTGTGCCATGGGACTGTGGGTGGCCCAT 
CCCCCCTCACCAGGGGCTIGGCACAGCACAGGGATCCGACTTGAATTTTCCCACTGCACCC 
CCTCCTGCTGCAGAGGGGCAGGCCCTGCACTGTCCTGCTCCACAGTGTTGGCGAGAGGAG 
GGGCCCGTTGTCTCCCTGGCCCTCAAGGCTCCCACAGTGACTCGGGCTCCTGTGCCCTTA 
TTCAGGAAAAGCCTCTGTGTCACTGGCTGCCTCCACTCCCACTTCCCTGACACTGCGGGG 
CTTGGCTGAGAGAGTGGCATTGGCAGCAGGTGCTGCTACCCTCCCTGCTGTCCCCTCTTG 
CCCCAACCCCCAGCACCCGGGCTCAGGGACCACAGCAAGGCACCTGCAGGTTGGGCCATA 
CTGGCCTCGCCTGGCCTGAGGTCTCGCTGATGCTGGGCTGGGTGCGACCCCATCTGCCCA 
GGACGGGGCCGGCCAGGTGGGCGGGCAGCACAGCAAGGAGGCTGGCTGGGGCCTATCAGT 
GTGCCCCCCATCCTGGCCCATCAGTGTACCCCCGCCCAGACTGGCCAGCCCCACAGCCCA 
CGTCCTGTCAGTGCCGCCGCCTCGCCCACCGCATGCCCCCTGTGCCAGTGCTCTGCCTGT 
GTGT6TGCACTCT 



The disclosed N0V3 nucleic acid sequence maps to chromosome llql3 and has 1638 of 
1666 bases (98%) identical to a gb:GENBANK-ID:HSBARK|acc:X6 1157.1 mRNA from Homo 
sapiens (H. sapiens mRNA for beta-adrenergic receptor kinase). 

A disclosed N0V3 protein (SEQ ID NO: 12) encoded by SEQ ID NO: 1 1 has 668 amino 
acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort and/or 
Hydropathy results predict that NOV3 does have a signal peptide, and is likely to be localized to 
the nucleus with a certainty of 0.8800. In other embodiments NOV3 is also likely to be localized 
to perioxisomal microbodies with a certainty of 0.1582, mitochondrial matrix space with a 
certainty of 0.1000, to the lysosomal lumen with a certainty of 0.1000. 



Table 3B 




NOV3 Polypeptide 




SEQ ID NO: 12 




MADLEAVLADVSYLMAMEKSKATPAARASKKILLPEPSIRSVMQKYLEDRGEVTFEKIFS 


60 


QKLGYLLFRDFCLNHLEEARPLVEFYEEIKKYEKLETEEERVARSREIFDSYIMKELLAC 


120 


SHPFSKSATEHVC3GHLGKKQVPPDLFQPYIEEICQNLRGDVFQKFIESDKFTRFCQWKNV 


180 


ELNIHLTMTOFSVHRIIGRGGFGEVYGCRKRDTGKMYAMKCLDKKRIKMKQGETLALNER 


240 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 



40 



XMLSLVSTGDCPPIVCMSYAFHTPDKLSFILDLMNGGDLHYHLSOHGVFSEADMRFYAAE 


300 


IILGLEHMHNRFWYRDLKPANILLDEHGHVRISDLGLACDFSKKKPHASVGTHGYMAPE 


360 


VLQKGVAYDSSADWFSLGCMLFICLLRGHSPFRQHKTKDKHEIDRMTLTMAVELPDSFSPE 


420 


LHSLLEGLLQRDVNKRLGCLGRGAQEVKESPFFRSLDWQKVFLQRYPPPLIPPRGEVNAA 


480 


DAFDI6SFDEEDTK6XKQEVAETVFDTINAETDRLEARKKAKNKQLGHEEDyAI<6KDCIM 


540 


HGYMSKMGNPFLTQWQRRYFYLFPNRLEWRGEGEAPQSLLTMEEIQSVEETQIKERKCLL 


600 


LKIRGGKQFILQCDSDPELVQWKKELRDAYREAQQLVQRVPKMKNKPRSPWELSKVPLV 


660 


QR6SANGL 





The disclosed NOV3 amino acid has 359 of 642 amino acid residues (55%) identical to, 
and 497 of 497 amino acid residues (100%) similar to 497 of the 689 amino acid residue 
ptnr.SWISSNEW ACC:P25098 protein from Homo sapiens (Human) beta-adrenergic receptor 
kinase 1 (beta-ARKl, G-Protein Coupled Receptor Kinase 2). 

The NOV3 sequence is expressed in at least the following tissues: brain-the Adrenal 
Gland/Suprarenal gland, Amygdala, Aorta, Bone, Bone Marrow, Brain, Cerebellum, Cervix, 
Chorionic Villus,Cochlea, Colon, Dermis, Epidermis, Foreskin, Hair Follicles, Heart, 
Hippocampus, Hypothalamus, Kidney, Liver, Lung, Lymph node, Lymphoid tissue, Mammary 
gland/Breast, Muscle, Myometrium, Ovary, Pancreas, Parotid Salivary glands. Pituitary Gland, 
Placenta, Prostate, Proximal Convoluted Tubule, Small Intestine, Spinal Chord, Retina, Spleen, 
Stomach, Substantia Nigra, Testis, Thymus, Thyroid, Tonsils, Umbilical Vein, Urinary Bladder, 
Uterus. 

NOV3 also has homology to the amino acid sequences shown in the BLASTP data listed 
in Table 3C. 



Table 3C. BLAST results for NOV3 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 

(%) 


Expect 


gi 1 6978467 | ref |NP 
037029 . 1 1 
{NM_012897) 


adrenergic 
receptor 
kinase, 
beta 2 
(G-protein- 
1 inked 

receptor 
kinase) 
[Rattus 
norvegicus] 


688 


78 


88 


0.0 


gi 14206092 |gb|AAD 
11419. l| 
(AF087455) 


G protein 
receptor 
kinase 2 
[Didelphis 
virginiana] 


689 


90 


93 


0.0 
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gi 1 162684 |qb|AAA3 

0384. 1| 

(M34019) 


beta- 
adrenergic 
receptor 
kinase [Bos 
taurus] 


689 


94 


94 


0.0 


gi| 162735 |qb|AAA3 

0406 . 1 1 

(M73216) 


beta- 
adrenergic 
receptor 
kinase 2 
[Bos 
taurus] 


688 


82 


89 


0.0 


gi 1 5139484 lembICA 

B45657.ll 

(AL022329) 


bK407F11.2 
(adrenergic 

, beta, 

receptor 

kinase 2) 
[Homo 

sapiens] 


688 


81 


89 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
Table 3D. 



Table 3D. ClustalW Analysis of NOV3 



1) N0V3 (SEQ ID NO: 11) 

2) gi I 6978467 I (SEQ ID NO:45) 

3) gi|4206092| <SEQ ID NO:46) 

4) gi 1 114151 1 (SEQ ID NO:47) 

5) gi I 114154 I (SEQ ID NO:48) 

6) gi I 5139484 I (SEQ ID NO:49) 



10 



20 



30 



40 



N0V3 

gi|6978467| 
gi|420e092| 
gi 1 114151 1 
gi 1 114154 I 
gi|5139484 I 



I 



50 



I 



i 



MADLEAVLADVSYLMAMEKSKATPAARASKKlilLPEPSIRSVMOKYLEiF. 



MADLEAVLADVSYLMAM EKSKATPAARASKKKlLPEPSIRSVMCaYL 



MADLEAVLADVSYLM.AflEKSKATP.ajiRASKKlSLPEPSIRSVMvKYLEilf 



MAr;l.E:AVLACVPYLMA.MEK.-:-:AT'F.-ARA?rK 



= ir^vm:kyi.fs? 



N0V3 

gi |6978467 | 
gi|4206092| 
gi 1 114151 1 
gi 1 114154 I 
gi|5139484 | 




110 



120 



130 



|....|, 



140 



150 
••I 
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N0V3 

gi 1 6978467 I 
gi I 4206092 I 
gi 1 1141511 
gi 1 114154 I 
gi I 5139484 I 



igvtA )g5BBn Fife rai8K4MwiAlWs>}tJJaM sSTi«Btwa^ 







jRSR;i?lKr3yiMKELLSCSHPFSKSA;»lEHVCSH:gKKCV| 



YIMKELLPCSHPFPF 



PPE 

rsi 

ST 



N0V3 

gi I 6978467 I 
gi 1 4206092 I 
gi|ll415l| 
gi 1 114154 I 
gi 1 5139484 I 



■I 



160 
..|.. 



I 



170 
..|.. 



180 
..|.. 



190 



I 



200 
■•I 



GCSFOKFSIESDKFTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



EEIC^LRGCHFQKFiESaKFTRFCQWKNVELNIHLgMNDFSVHRIIGRG 



R^DijFQKFliiESiiKFTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



EEIcalLRGDffiFQKFBESDKFTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



^EICi^LRGgiFQKFSESDKFTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



210 220 230 240 250 

....|....|....|....|....|....|....|....|....|....| 

N0V3 g 
gi I 6978467 I g 

gi I 4206092 I l»lJ«l=i»iW4ri;^A.W«l!j4lUJil!^l.i;4M:ti!4iliAy:.ia»Altyrt4itfctWi.-^^^ 



FGEVYGCRKaDTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGE 



FGEVYGCRKADTGKMYAMKCLDKKRSKMKQGETLALNERIMLSLVSTGE 



gi 1 114151 1 g 
gi 1 114154 j g 
gi| 5139484 I g 



FGEVYGCRKADTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGC 



FGEVYGCRKADTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGC 



FGEVYGCRKADTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGC 



260 



N0V3 

gi I 6978467 | 
gi|4206092| 
gi 1 114151 1 
gi 1 114154 I 
gi|5139484| 



270 
..|....|. 



280 



290 
|....|.. 



300 



CPFIVCMaYAFHTPDKLHFILDLMNGGDlHYHLSQHGVFSErasMRFYAiE 



CPFIVCMiYAFHTPDKLWFILDLMNGGDLHYHLSQHGVFSESiMRFYAiE 




310 



320 



330 



340 



350 



N0V3 

gi I 6978467 I 
gi| 4206092 | 
gi I 114151 1 
gi 1 114154 I 
gi I 5139484 I 




360 



370 



380 



N0V3 

gi|6978467| 
gi I 4206092 | 
gi 1 114151 1 
gi 1 114154 I 
gil5139484| 




390 
..|.. 



400 



AYDSPAnWF:^L3rHLFKLLK3HSPFR;HKTKCKH 



Bydssacwfslgcmlfkllr3hspfr.~hktkckh 
laydss ak-ifslg : n: l f k l l r " h s p f r c h k t k d kh 

[AYDSsl^WFgLG GH LFKLLRGHS PFRC H KTKDiOi 

iaydssacv;fslgchlfkllrghspfr;hktkdkh 
fir-—— ■— -r --•-T:r===r=TEra 

|AYD.=:flArWFP:,GrMI.FKLI.R 5HSPFR : HKTKDKh 
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410 420 430 440 450 



N0V3 

gl I 6978467 I 
gi|420e092| 
gi 1 114151 1 
gi 1 114154 I 
gi 1 5139484 I 



.|....|....|....|, 



|....|....|....| 



EIDRMTLTKSvELPCSlFSPELSsLLEGLLCRDvSiSRLGC! 



EIDRMTLTMV^LPC^FSPELi^SLLEGLLQRDV^RLGC 



eidrmtltn-2velpc^fspeli;1sllegll':rdv;!;;.§lg. 



EIDRMTLT^2VELPC^-FPPELiiteLLEGLL■:RDV;£,r<RL3. 



Ai^EjiKEi 



VELPriSF.^PELlT4SLLEGLL;RCV-i.iRL'3 



EIDRMTrT:;i3vELPr'lF=;PELiaPLLEGLL:KCV**jiRl/;- 



hSGs M^H TH 



N0V3 

gi|6978467| 
gi|4206092| 
gi 1 114151 1 
gi 1 114154 I 
gi I 5139484 I 



460 



470 



480 



490 



500 



|....|. 



I 



I 



fDWCiiViqiLCS^PPPLIPPRGEVNAADAFDIGSFDEEDTKGIK 



KYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLC 



jDWCWBLQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLC 



iiDWOW^LQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLC 



JjDWCTfVHLQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLE 



4(DWCTlvSLQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLr 



510 520 530 540 550 



N0V3 




gi I 6978467 I 
gi|4206092| 
gi 1 114151 1 
gi 1 114154 I 
gi I 5139484 I 



BDC|LYgNFP^^ERWOQEvjETgc^^ 

gDQEL^NFP^^ERWQQEVAETvlcaVNlETDglEAR 

EdqelyInfp^^erwqqevaetvIe^naetdI^ 

BDQE^lNFP^^ERWQQEVAETV^^VN^TDjgjEARKiAKNKQLGm 



600 



N0V3 

gi 1 6978467 1 
gi I 4206092 I 
gi 1 114151 1 
gi 1 114154 I 
gi I 5139484 I 




EDYALGKDCIMHGYKgKlGNPFLTQWQRRYFYLFPNRLEWRGEG 



610 620 630 640 650 



N0V3 

gi I 6978467 I 
gi |4206092 | 
gi 1 114151 1 
gi 1 114154 I 
gi I 5139484 I 




660 670 680 



N0V3 

gi|6978467| 
gi 14206092 I 
gi 1 114151 1 
gi 1 114154 I 
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Table 3£ Domain Analysis of NOV3 

gnl|Smart|smart00220. S TKc, Serine/Threonine protein kinases, catalytic domain; 
Phosphotransferases. Serine or threonine-specific kinase subfamily. 

CD-Length = 256 residues, 100.0% aligned 
Score = 237 bits (605), Expect = le-63 

191 FSVHRIIGRGGFGEVYGCRKRDTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGD 

+ + ++G+G FG+VY R + TGK+ A+K + K+++K K+ E L E +L + D 
1 YELLEVLGKGAFGKVYLARDKKTGKLVAIKVIKKEKLKKKKRER- ILREIKILKKL D 

251 CPFIVCMSYAFHTPDKLSFILDLMNGGDLHYHLSQHGVFSEADMRFYAAEIILGLEHMHN 

P IV + F DKL +++ GGDL L + G SE + RFYA +1+ LE++H+ 
57 HPNIVKLYDVFEDDDKLYLVMEYCEGGDLFDLLKKRGRLSEDEARFYARQILSALEYLHS 

311 RFWYRDLKPANILLDEHGHVRISDLGLACDFSKKKPHAS--VGTHGYMAPEVLQKGVAY 

+ +++RDLKP NILLD GHV+++D GLA + VGT YMAPEVL G Y 

117 QGI IHRDLKPENILLDSDGHVKIiADFGLAKQLDSGGTLLTTFVGTPEYMAPEVL- LGKGY 

369 DSSADWFSLGCMLFKLLRGHSPFRQHKTKDK-HEIDRMTLTMAVELPDSFSPELHSLLEG 

+ D +SLG +L++LL G PF + SPE L++ 

17S GKAVDIWSLGVILYELLTGKPPFPGDDQLLALFKKIGKPPPPFPPPEWKISPEAKDLIKK 

428 LLQRDVNRRLGCLGRGAQEVKESPFF 453 

LL +D +RL A+E E PFF 

Table 3E lists the domain description from DOMAIN analysis results against NOV3. 
This indicates that the NOV3 sequence has properties similar to those of other proteins known to 
contain this domain. 

Beta-adrenergic receptor kinase (beta-ARKl) phosphorylates the beta-2-adrenergic 
receptor and appears to mediate agonist-specific desensitization observed at high agonist 
concentrations. Beta-ARKl is an ubiquitous cytosolic enzyme that specifically phosphorylates 
the activated form of the beta-adrenergic and related G-protein-coupled receptors. The beta- 
ARKl gene spans approximately 23 kb and is composed of 21 exons. Beta-AR kinase (beta- 
ARKl) is known to be elevated in failing human heart tissue and its activity resulting in rapid 
desensitization via the abnormal coupling or xmcoupling of beta-adrenergic receptor to G protein, 
receptor down-regulation, internalization and degradation, may accoimt for some of the 
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Query : 
250 

Sbj ct : 
56 

Query: 
310 

Sbj ct : 
116 

Query: 
368 

Sbjct : 
175 

Query: 
427 

Sbjct: 
235 

Query: 

Sbjct: 



abnormalities of contractile function in the heart disease (see. Post, S. R., Hammond, H.K., Insel, 
P.A.,1999, Aimu. Rev. Pharmacol. Vol. 39: 343-360) incorporated by reference. 

Beta-adrenergic receptor kinase (beta-ARKl) phosphorylates the beta-2-adrenergic 
receptor and appears to mediate agonist-specific desensitization observed at high agonist 
concentrations. Beta-ARKl is an ubiquitous cytosolic enzyme that specifically phosphorylates 
the activated form of the beta-adrenergic and related G-protein-coupled receptors. The beta- 
ARKl gene spans approximately 23 kb and is composed of 21 exons. Beta-AR kinase (beta- 
ARKl) is known to be elevated in failing human heart tissue and its activity resulting in rapid 
desensitization via the abnormal couplmg or imcoupling of beta-adrenergic receptor to G protein, 
receptor down-regulation, internalization and degradation, may account for some of the 
abnormalities of contractile function in the heart disease (see. Post, S. R., Hammond, H.K., Insel, 
P.A.,1999, Annu. Rev. Pharmacol. Vol. 39: 343-360, incorporated herein by reference) 

The protein similarity information, expression pattern, and map location for the Beta- 
adrenergic receptor kinase-like protein and nucleic acid disclosed herein suggest that this Beta- 
adrenergic receptor kinase may have important structural and/or physiological functions 
characteristic of the Serine-threonine protein kinase family. Therefore, the nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications and as a 
research tool. These include serving as a specific or selective nucleic acid or protein diagnostic 
and/or prognostic marker, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed, as well as potential therapeutic applications such as the following: (i) a protein 
therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, diagnostic, 
drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene 
ablation), and (v) a composition promoting tissue regeneration in vitro and in vivo (vi) biological 
defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: cardiac diseases, myocardial contractility in failing heart 
and other diseases, disorders and conditions of the like. The disclosed N0V3 nucleic acid of the 
invention encoding a beta adrenergic receptor kinase -like protein includes the nucleic acid 
whose sequence is provided in Table 3A or a fragment thereof. The invention also includes a 
mutant or variant nucleic acid any of whose bases may be changed from the corresponding base 
shown in Table 3A while still encoding a protein that maintains beta adrenergic receptor kinase- 
like activities and physiological functions, or a fragment of such a nucleic acid. The invention 
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further includes nucleic acids whose sequences are complementary to those just described, 
including nucleic acid fragments that are complementary to any of the nucleic acids just 
described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least in 
part to enhance the chemical stability of the modified nucleic acid, such that they may be used, 
for example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant nucleic acids, and their complements, up to about 2 percent of the bases may 
be so changed. 

The disclosed N0V3 protein of the invention includes the beta adrenergic receptor 
kinase-like protein whose sequence is provided in Table 3B. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding residue 
shown in Table 3B while still encoding a protein that maintains beta adrenergic receptor kinase- 
like activities and physiological functions, or a functional fragment thereof. In the mutant or 
variant protein, up to about 1 percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for the beta 
adrenergic receptor kinase-like protein and nucleic acid (N0V3) disclosed herein suggest that 
NOV3 may have important structural and/or physiological functions characteristic of the beta 
adrenergic receptor kinase-like family. Therefore, the NOV3 nucleic acids and proteins of the 
invention are useful in potential diagnostic and therapeutic applications. These include serving 
as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed, as well as potential 
therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small molecule 
drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), 
(iv) a nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo. 

The NOV3 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from cancer, inflammation, retinal disorders, neurological disorders, neuropsychiatric 
disorders, obesity, diabetes, bleeding disorders and/or other pathologies. The N0V3 nucleic acid, 
or fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 
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N0V3 nucleic acids and polypeptides are fiirther useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV3 polypeptide has multiple hydrophilic regions, each of 
which can be used as an immunogen. In one embodiment, a contemplated N0V3 epitope is from 
about amino acids 20 to 70. In another embodiment, a contemplated N0V3 epitope is from 
about amino acids 95 to 1 15. In other specific embodiments, contemplated N0V3 epitopes are 
from about amino acids 120 to 190, 280 to 300, 305 to 375, 395 to 420, and 415 to 660. 

NOV4 

A disclosed N0V4 nucleic acid of 8354 nucleotides is set forth as SEQ ID NO: 13 
(designated CuraGen Acc. No. CG50301-01) encoding a TEN-M4-like protein is shown in Table 
4A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 35-37 and ending with a TAG codon at nucleotides 8342-8344. Putative 
untranslated regions are indicated by underline. 



Table 4A. 




NOV4 Polynucleotide 




SEQ ID NO: 13 




GTTTGTGGATGTGGAGGAGCGCGGGCCGGAGGCCATGGACGTGAAGGAGAGGAAGCCTTA 


60 


CCGCTCGCTGACCCGGCGCCGCGACGCCGAGCGCCGCTACACCAGCTCGTCCGCGGACAG 


120 


CGAGGAGGGCAAAGCCCCGCAGAAATCGTACAGCTCCAGCGAGACCCTGAAGGCCTACGA 


180 


CCAGGACGCCCGCCTAGCCTATGGCAGCCGCGTCAAGGACATTGTGCCGCAGGAGGCCGA 


240 


GGAATTCTGCCGCACAGGTGCCAACTTCACCCTGCGGGAGCTGGGGCTGGAAGAAGTAAC 


300 


GCCCCCTCACGGGACCCTGTACCGGACAGACATTGGCCTGCCCCAATGCGGCTACTCCAT 


360 


GGGGGCTGGCTCTGATGCCGACATGGAGGCTGACACGGTGCTGTCCCCTGAGCACCCCGT 


420 


GCGTCTGTGGGGCCGGA6CACACGGTCAGGGCGCAGCTCCTGCCTGTCCAGCCGGGCCAA 


480 


TTCCAATCTCACACTCACCGACACCGAGCATGAAAACACTGAGACTGATCATCCGGGCGG 


540 


CCTGCAGAACCACGCGCGGCTCaSGACGCCGCCGCCGCCGCTCTCGCACGCCCACACCCC 


600 


CAACCAGCACCACGCGGCCTCCATTAACTCCCTGAACCGGGGCAACTTCACXjCCGAGGAG 


660 


CAACCCCAGCCCGGCCCCCACGGACCACTCGCTCTCCXKSAGflGCCCCCTGCCGGCGGCGC 


720 


CCAGGAGCCTGCCCACGCCCAGGAGAACTGGCTGCTCAACAGCAACATCCCCCTGGAGAC 


780 


C7lGGAACCTAGGaU\GCA(3CCATTCCTAGGGACATTGCAGGACAACCTCATTGAGATGGA 


840 


CATTCTCGGCGCCTCCCGCCATGATGGGGCTTACAGTGACGGGCACTTCCTCTTCAAGCC 


900 


TGGAGGCACCTCCCCGCTCTTCTGCACCACATCACCAGGGTACCCACTGACGTCCAGCAC 


960 


AGTGTACTCTCCTCCGCCCC6ACCCCTGCCCCGCAGCACCTTCGCCCGGCCG6CCTTTAA 


1020 


CCTCAAGAAGCCCTCCAAGTACTGTAACTGGAAGTGCGCAGCCCTGAGCGCCATCGTCAT 


1080 


CTCAGCCACTCTGGTCATCCTGCTGGCATACTTTGTGGCCATGCACCTGTTTGGCCTAAA 


1140 


CTGGCACCTGCAGCCGATGGAGGGGCAGATGTATGAGATCACGGAGGACACAGCCAGCAG 


1200 


TTGGCCTGTGCCAACCGACGTCTCCCTATACCCCTCAGGGGGCACTGGCTTAGAGACCCC 


1260 


TGACAGGAAAGGCAAAGGAACCACAGAAGGAAAGCCCA6TAGTTTCTTTCCAGAGGACAG 


1320 


TTTCATAGATTCTGGAGAAATTGATGTGGGAAGGCGAGCCTCCCAGAAGATTCCTCCTGG 


1380 


CACTTTCTGGAGATCTCAAGTGTTCATAGACCATCCTGTGCATCTGAAATTCAATGTGTC 


1440 


TCTGGGAAAGGCAGCCCTGGTTGGCATTTATGGCAGAAAAGGCCTCCCTCCTTCACATAC 


1500 


ACAGTTTGACTTTGTGGAGCTGCTGGATGGCAGGAGGCTCCTAACCCAGGAGGCGCGGAG 


1560 


CCTAGAGGGGACCCCGCGCCAGTCTCGGGGAACTGTGCCCCCCTCCAGCCATGAGACAGG 


1620 


CTTCATCCAGTATTTGGATTCAGGAATCTGGCACTTGGCTTTTTACAATGACGGAAAGGA 


1680 


GTCAGAAGTGGTTTCCTTTCTCACCACTGCCATTGAGTCGGTGGATAACTGCCCCAGCAA 


1740 


CTGCTATGGCAATGGTGACTGCATCTCTGGGACCTGCCACTGCTTCCTGGGTTTCCTGGG 


1800 


CCCCGACTGTGGCAGAGCCTCCTGCCCCGTGCTCTGTAGCGGAAATGGCCAATACATGAA 


1860 
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AGGCAGATGCTTGTGCCACAGTGGCTGGAAAGGCX3CTGAGTGCGATGTGCCCACCAACCA 1920 

GTGTATCGATGTGGCCTGCAGCAACCATGGCACCTGCATCACGGGCACCTGCATCTGCAA 1980 

CCCTGGCTACAAGGGCGAGAGCTGTGAGGAAGTGGACTGCATGGACCCCACATGTTCAGG 2040 

CCGGGGTGTCTGCGTGAGAGGCGAATGCCATTGCTTTGTGGGATGGGGAGGCACCAACTG 2100 

CGAGACCCCCAGGGCCACATGCTTAGACCAGTGTTCAGGCCACGGAACCTTCCTCCCGGA 2160 

CACCGGGCTTTGCAGCTGTGACCCAAGCTGGACTGGACACGACTGTTCTATCGAGATCT6 2220 

TGCT6CCGACTGTGGTGGCCATGGCGTGTGCGTAGGGGGCACCTGCCX3CTGCGAGGATGG 2280 

CTGGATGGGGGCAGCCTGCGACCAGCGGGCCTGCCACCCGCGCTGTGCCGAGCATGGGAC 2340 

CTGCCXSCGACGGCAAGTGCGAGTGCAGCCCTGGCTGGAATGGCXaVACACTGCACCATCGC 2400 

TCACTATCTGGATAGGGTAGTTAAAGAGGGTTGCCCTGGGTTGTGCAATGGCAACX3GCAG 2460 

ATGTACCTTAGACCTGAATGGTTGGCACTGCGTCTGCCAGCTGGGCTGGAGAGGAGCTGG 2520 

CTGTGACACTTCCATGGAGACTGCCTGCGGTGACAGCAAAGACAATGATGGAGATGGCCT 2580 

GGTGGACTGCATGGACCCTGACTGCTGCCTCCAGCCCCTGTGCCATATCAACCCGCTGTG 2640 

CCTTGGCTCCCCTAACCCTCTGGACATCATCCAGGAGACACAGGTCCCTGTGTCACAGCA 2700 

GAACCTACACTCCTTCTATGACCGCATCAAGTTCCTCGTGGGCAGGGACAGCACGCACAT 2 7 S 0 

AATCCCCGGGGAGAACCCCTTTGATGGAGGGCATGCTTGTGTTATTCGTGGCCAAGTGAT 2820 

GACATCAGATGGAACCCCCCTGGTTGGTGTGAACATCAGTTTTGTCAATAACCCTCTCTT 2880 

TGGATATACAATCAGCAGGCAAGATGGCAGCTTTGACTTGGTGACAAATGGCGGCATCTC 2940 

CATCATCCTGCGGTTCGAGCGGGCACCTTTCATCACACAGGAGCACACCCTGTGGCTGCC 30 00 

ATGGGATCGCTTCTTTGTCATGGAAACCATCATCATGAGACATGAGGAGAATGAGATTCC 3060 

CAGCTGTGACCTGAGCAATTTTGCCCGCCCCAACCCAGTCGTCTCTCCATCCCCACTGAC 3120 

GTCCTTCGCCAGCTCCTGTGCAGAGAAAGGCCCCATTGTGCCGGAAATTCAGGCTTTGCA 3180 

GGAGGAAATCTCTATCTCTGGCTGCAAGATGAGGCTGAGCTACCTGAGCAGCCGGACCCC 3240 

TGGCTACAAATCTGTCCTGAGGATCAGCCTCACCCACCCGACCATCCCCTTCAACCTCAT 33 00 

GAAGGTGCACCTCATGGTAGCGGTGGAGGGCCGCCTCTTCAGGAAGTGGTTCGCTGCAGC 33 60 

CCCAGACCTGTCCTATTATTTCATTTGGGACAAGACAGACGTCTACAACCAGAAGGTGTT 3420 

TGGGCTTTCAGAAGCCTTTGTTTCCGTGGGTTATGAATATGAATCCTGCCCAGATCTAAT 34 80 

CCTGTGGGAAAAAAGAACAACAGTGCTGCAGGGCTATGAAATTGACGCGTCCAAGCTTGG 3540 

AGGATGGAGCCTAGACAAACATCATGCCCTCAACATTCAAAGTGGTATCCTGCACAAAGG 36 00 

GAATGGGGAGAACCAGTTTGTGTCTCAGCAGCCTCCTGTCATTGGGAGCATCATGGGCAA 3660 

TGGGCGCCGGAGAAGCATCTCCTGCCCCAGCTGCAACGGCCTTGCTGACGGCAACAAGCT 3720 

CCTGGCCCCAGTGGCCCTCACCTGTGGCTCT6ACGGGAGCCTCTATGTGGGTGATTTCAA 3780 

CTACATTAGAAGGATCTTCCCCTCTGGAAATGTCACCAACATCCTAGAGCTGAGGAATAA 3 840 

AGATTTCAGACATAGTCACAGTCCAGCACACAAATACTACCTGGCCACAGACCCCATGAG 3 900 

TGGGGCCGTCTTCCTTTCTGACAGCAACAGCCGGCXSGGTCTTTAAAATCAAGTCCACTGT 3960 

GGTGGTGAAGGACCTTGTCAAGAACTCTGAGGTGGTTGCGGGGACAGGTGACCAGTGCCT 4020 

CCCCTTTGATGACACTCGCTGCGGGGATGGTGGGAAGGCCACAGAAGCCACACTCACCAA 4080 

TCCCAGGGGTATTACAGTGGACAAGTTTGGGCTGATCTACTTCGTGGATGGCACCATGAT 4140 

CAGACGCATCGATCAGAATGGGATCATCTCCACCCTGCTCGGCTCTAATGATCTCACATC 4200 

AGCCCGGCCACTCAGCTGTGATTCTGTCATGGATATTTCCCAG6TAAGACTGGAGTGGCC 4260 

CaCAGACTTAGCCATCAACCCAATGGACAACTCACTTTATGTCCTCGACAACAATGTGGT 4320 

CCTGCAAATCTCTGAAAACC ACCAGGTGCGCATTGTCGCCGGGAGGCCCATGCACTGCCA 4380 

GGTCCCTGGCATTGACCACTTCCTGCTAAGCAAGGTGGCCATCCACGCAACCCTGGAGTC 4440 

AGCCACCGCTTTGGCTGTTTCACACAATGGGGTCCTGTATATT6CTGAGACTGATGAGAA 4500 

AAAGATCAACCGCATCAGGCAGGTCACCACTAGTGGAGAGATCTCACTCGTTGCTGGGGC 4560 

CCCCAGTGGCTGT6ACTGTAAAAATGATGCCAACTGTGATTGTTTTTCTGGAGACGATGG 4620 

TTATGCCAAG6ATGCAAAGTTAAATACCCCATCTTCCTTGGCTGTGT6TGCTGATGGGGA 4680 

GCTCTACGTGGCCGACCTTGGGAACATCC6AATTCGGTTTATCCGGAAGAACAAGCCTTT 4740 

CCTCAACS^CCCAGAACATGTATGAGCTGTCTTCACCAATTGACCAGGAGCTCTATCTGTT 4800 

TGATACCACCGGCAAGCACCTGTACACCCAAAGCCTGCCCACA6GAGACTACCTGTACAA 4860 

CTTCACCTACACTGGGGACGGCGACATCACACTCATCACAGACAACAATGGCAACATGGT 4920 

AAATGTCCGCCGAGACTCTACTGGGATGCCCCTCTGGCTGGTGGTCCCAGATGGCCAGGT 4980 

GTACTGGGTGACCATGGGCACCAACAGTGCACTCAAGAGTGTGACCACACAAGGACACGA 5040 

GTTGGCCATGATGACATACCATGGCAATTCCGGCCTTCTGGCAACCAAAAGCAATGAAAA 5100 

CGGATGGACAACATTTTATGAGTACGACAGCTTTGGCCGCCTGACAAATGTGACCTTCCC 5160 

TACTGGCCAGGTGAGCAGTTTCCGAAGTGATACAGACAGTTCAGTGCATGTCCAGGTAGA 5220 

GACCTCCAGCAAGGATGATGTCACCATAACCACCAACCTGTCTGCCTCAGGCGCCTTCTA 528 0 

CACACTGCTGCAAGACCAAGTCCGGAACAGCTACTACATCGGGGCCGATGGCTCCTTGCG 534 0 

GCTGCTGCTGGCCAACGGCATGGAGGTGGCGCTGCAGACTGAGCCCCACTTGCTGGCTGG 540 0 

CACCGTCAACCCCACCGTGGGCAAGAGGAATGTCACGCTGCCCATCGACAACGGCCTCAA 5460 

CCTGGTGGAGTGGCGCCAGCGCAAAGAGCAGGCTCGGGGCCAGGTCACTGTCTTTGGGCG 552 0 

CCGGCTGCGGGTGCACAACCGAAATCTCCTATCTCTGGACTTTGATCGCGTAACACGCAC 558 0 

AGAGAAGATCTATGATGACCACCGCAAGTTCACCCTTCGGATTCTGTACGACCAGGCGGG 564 0 

GCGGCCCAGCCTCTGGTCACCCAGCAGCAGGCTGAATGGTGTCAACGTGACATACTCCCC 5700 

TGGGGGTTACATTGCTGGCATCCAGAGGGGCATCATGTCTGAAAGAATGGAATACGACCA 5760 

GGCGGGCCGCATCACATCCAGGATCTTCGCTGATGGGAAGACATGGAGCTACACATACTT 582 0 

AGAGAAGTCCATGGTGCTGCTACTACACAGCCAGAGGCAGTATATCTTTGAGTTCGACAA 5880 

GAATGACCGCCTCTCTTCTGTGACGATGCCCAACGTGGCGCGGCAGACACTAGAGACCAT 5940 
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CCGCTCAGTGGGCTACTACAGAAACATCTATCAGCCCCCTGAGGGCAATGCCTCAGTCAT 6000 

ACAGGACTTCACTGAGGATGGGCACCTCCTTCACACCTTCTACCTGGGCACTGGCCGCAG 6060 

GGTGATATACAAGTATGGCAAACTGTCAAAGCTGGCAGAGACGCTCTATGACACCACCAA 6120 

GGTCA6TTTCACCTATGACGA6ACGGCAGGCATGCTGAAGACCATCAACCTACAGAAT6A 6180 

GGGCTTCACCTGCACCATCCGCTACC6TCAGATTGGGCCCCTGATTGACCGACAGATCTT 6240 

CCGCTTCACTGAGGAAGGCATGGTCAACGCCCGTTTTGACTACAACTATGACAACAGCTT 6300 

CCGG6TGACCAGCATGCAGGCTGTGATCAACGAGACCCCACTGCCCATTGATCTCTATC6 6360 

CTATGATGATGTGTCAGGCAASACAGAGCAGTTTGGGAAGTTTGGTGTCATTTACTATGA 6420 

CATTAACCAGATOVTOVCCACAGCTGTCATGACCCACACCAAGCATTTTGATGCATATGG 6480 

CAGGATGAAGGAAGTGCAGTATGAGATCTTCCGCTCGCTCAT6TACTGGATGACCGTCCA 6540 

GTATGATAACATGGGGCGAGTAGXGAA6AAGGAGCTGAAGGTAGGACCCTACGCCAATAC 6600 

CACTCGCTACTCCTATGAGTATGATGCTGACGGCCAGCTGCAGACAGTCTCCATCS^ATGA 6660 

CAAGCaVCTCTX3GCGCTACAGCTACGACCTGa^TGGGAACCTGCACTTACTGA6CCCTGG 6720 

6AACAGTGCACGGCTCACACCACTACX3GTATGACATCCGCGACCGCATCACTCGGCTGGG 6780 

TGACGTGCAATACAAGATGGATGAGGATGGCTTCCTGAGGCAGCGGGGCGGTGATATCTT 6840 

TGAGTACAACTCAGCTGGCCTGCTCATCAAGGCCTACAACCGGGCTGGCAGCTGGAGTGT 6900 

CAGGTACCGCTACGATGGCCTGGGGCGGCGCGTGTCCAGCAAGAGCAGCCACAGCCACCA 6 9 G 0 

CCTGCAGTTCTTCTATGCAGACCTGACCAACCCCACCAAGGTCACCCACCTGTACAACCA 7020 

CTCCAGCTCTGAGATCACCTCCCTCTACTACGACTTGCAAGGACACCTCTTTGCCATGGA 7080 

GCTGAGCAGTGGTGATGAGTTTTACATAGCTTGTGACAACATCGGGACCCCTCTTGCTGT 7140 

CTTTAGTGGAACAGGTTTGATGATCAAGCAAATCCTGTACACAGCCTATGGGGAGATCTA 72 00 

CATGGATACCAACCCCAACTTTCAGATCATCATAGGCTACCATGGTGGCCTCTATGATCC 7260 

ACTCACCAAGCTTGTCCACATGGGCCGGCGAGATTATGATGTGCTGGCCGGACGCTGGAC 73 20 

TAGCCCAGACCACGAGCTGTGGAAGCACCTTAGTAGCAGCAACGTCATGCCTTTTAATCT 7380 

CTATATGTTCAAAAACAACAACCCCATCAGCAACTCCCAGGACATCAAGTGCTTCATGAC 7440 

AGATGTTAACAGCTGGCTGCTCACCTTTGGATTCCAGCTACACAACGTGATCCCTGGTTA 7500 

TCCCAAACCAGACATGGATGCCATGGAACCCTCCTACGAGCTCATCCACACACAGATGAA 7560 

AACGCAGGAGTGGGACAACAGCAAGTCTATCCTCGGGGTACAGTGTGAAGTACAGAAGCA 7620 

GCTCAAGGCCTTTGTCACCTTAGAACGGTTTGACCAGCTCTATGGCTCCACAATCACCAG 7680 

CTGCCAGCAGGCTCCAAAGACCAAGAAGTTTGCATCCAGCGGCTCAGTCTTTGGCAAGGG 7740 

GGTCAAGTTTGCCTTGAAGGATGGCCGAGTGACCACAGACATCATCAGTGTGGCCAATGA 7800 

GGATGGGCGAAGGGTTGCTGCCATCTTGAACCATGCCCACTACCTAGAGAACCTGCACTT 7860 

CACCATTGATGGGGTGGATACCCATTACTTTGTGAAACCAGGACCTTCAGAAGGTGACCT 7920 

GGCCATCCTGGGCCTCAGTGGGGGGCGGCGAACCCTGGAGAATGGGGTCAACGTCACTGT 7 980 

GTCCCAGATCAACACAGTACTTAATGGCAGGACTAGACGCTACACAGACATCCAGCTCCA 8040 

GTACGGGGCACTGTGCTTGAACACACGCTACGGGACAACGTTGGATGAGGAGAAGGCACG 8100 

GGTCCTGGAGCTGGCCCGGCAGAGAGCCGTGCGCCAAGCGTGGGCCCGCGAGCAGCAGAG 8160 

ACTGCGGGAAGGGGAGGAAGGCCTGCGGGCCTGGACAGAGGGGGAGAAGCAGCAGGTGCT 8220 

GAGCACAGGGCGGGTGCAAGGCTACGACGGCTTTTTCGTGATCTCTGTCGAGCAGTACCC 8280 

AGAACTGTCAGACAGCGCCAACAACATCCACTTCATGAGACAGAGCGAGATGGGCCGGAG 8340 
GT6ACAGA6AGGAC 



A disclosed NOV4 nucleic acid maps to chromosome 11, and is found in at least brain, 
spinal chord, testis, heart, lung, parathyroid, stomach, breast, colon, epidermis, ovary and kidney. 
A N0V4 nucleic acid has 7504 of 8359 bases (89%) identical to a gb:GENBANK- 
ID:AB025413|acc: AB025413.1 mRNA fi-om Mus musculus TEN-M4. 

A NOV4 polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 13 is 2769 amino acid 
residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 
Hydropathy results predict that N0V4 does not have a signal peptide and is likely to be localized 
mitochondrial inner membrane with a certainty of 0.8363. In other embodmients, N0V4 may 
also be localized to the plasma membrane with a certainty of 0.65 or to the nucleus with a 
certainty of 0.6000, or microbody with a certainty of 0.3936. 
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Table 4B. 
NOV4 Polypeptide 
SEQIDNO;14 

MDVKERKPYRSLTRRRDAERRYTSSSADSEEGKAPQKSYSSSETLKAYDQDARLAYGSRV 6 0 

KDIVPQEAEEFCRTGANFTLRELGLEEVTPPHGTLYRTDIGLPQCGYSMGAGSDADMEAD 120 

TVLSPEHPVRLWGRSTRSGRSSCLSSRANSNLTLTDTEHENTETDHPGGLQNHARLRTPP 180 

PPLSHAHTPNQHHAASINSLNRGNFTPRSNPSPAPTDHSLSGEPPAGGAQEPAHAQENWL 240 

LNSNIPLETRNLGKQPFLGTLQDNLIEMDILGASRHDGAYSDGHFLFKPGGTSPLFCTTS 300 

PGYPLTSSTVYSPPPRPLPRSTFARPAFNLKKPSKYCNWKCAALSAIVI SATLVILLAYF 360 

VAMHLFGLNWHLQPMEGQMYEITEDTASS WPVPTDVSLYPSGGTGLETPDRKGKGTTEGK 420 

PSSFFPEDSFIDSGEIDVGRRASQKIPPGTFWRSQVFIDHPVHLKFNVSLGKAALVGIYG 480 

RKGLPPSHTQFDFVELLDGRRLLTQEARSLEGTPRQSRGTVPPSSHETGFIQYLDSGIWH 540 
LAFYNDGKESEWSFLTTAIESVDNCPSNCYGNGDCISGTCHCFLGFLGPDCGRASCPVL 600 
CSGNGQYMKGRCLCHSGWKGAECDVPTNQCIDVACSNHGTCITGTCICNPGYKGESCEEV 660 
DCMDPTCSGRGVCVRGECHCFVGWGGTNCETPRATCLDQCSGHGTFLPDTGLCSCDPSWT 720 
GHDCSIEICAADCGGHGVCVGGTCRCEDGWMGAACDQRACHPRCAEHGTCRDGKCECSPG 780 
WNGEHCTIAHYLDRWKEGCPGLCNGNGRCTLDIiNGWHCVCQLGWRGAGCDTSMETACGD 840 
SKDNDGDGLVDCMDPDCCLQPLCHINPLCLGSPNPLDIIQETQVPVSQQNLHSFYDRIKF 900 
LVGRDSTHIIPGENPFDGGHACVIRGQVMTSDGTPLVGVNISFVNNPLFGYTISRQDGSF 960 

DLVTNGGI S I ILRFERAPFITQEHTLWLPWDRFFVMET I IMRHEENE I PSCDLSNFARPN 1020 

PWSPSPLTSFASSCAEKGPIVPEIQALQEEISISGCKMRLSYLSSRTPGYKSVLRISLT 1080 

HPTIPFNLMKVHLMVAVEGRLFRKWFAAAPDLSYYFIWDKTDVYNQKVFGLSEAFVSVGY 1140 

EYESCPDLILWEKRTTVLQGYEIDASKLGGWSLDKHHALNIQSGILHKGNGENQFVSQQP 1200 

PVIGSIMGNGRRRSISCPSCNGLADGNKLLAPVALTCGSDGSLYVGDFNYIRRIFPSGNV 1260 

TNILELRNKDFRHSHSPAHKYYLATDPMSGAVFLSDSNSRRVFKIKSTVVVKDLVKNSEV 1320 

VA6TGDQCLPFDDTRCGDGGKATEATLTNPRGITVDKFGLIYFVDGTMIRRIDQNGIIST 13 80 

LLGSNDLTSARPLSCDSVMDISQVRLEWPTDLAINPMDNSLYVLDNNWLQISENHQVRI 144 0 

VAGRPMHCQVPGIDHFLLSKVAIHATLESATALAVSHNGVLYIAETDEKKINRIRQVTTS 1500 

GEISLVAGAPSGaJCKNDANODCFSGDDGYAKDAKIiNTPSSLAVCADGELYVADLGNIRI 1560 

RFIRKNKPFLNTQNMYELSSPIDQELYLFDTTGKHLYTQSLPTGDYLYNFTYTGDGDITL 1620 

ITDIOTGNMVNVRRDSTGMPLWLWPIXKJVYWVTMGTNSALKSVTTQGHELANIMTTO 1680 

LIiATKSNENGWTTFYEYDSFGRLTNVTFPTGQVSSFRSDTDSSVHVQVETSSKDDVTITT 1740 

NLSASGAFYTLLQDQVRNS YYIGADGSLRLLLANGMEVALQTEPHLLAGTVNPTVGKSNV 1800 

TLPIDNGLNLVEWRQRKEQARGQVTVFGRRLRVHNRNLLSLDFDRVTRTEKI YDDHRKFT 1860 

LRILYDQAGRPSLWSPSSRLNGVNVTYSPGGYIAGIQRGIMSERMEYDOAGRITSRIFAD 1920 

GKTWSYTYLEKSMVLLLHSQRQYIFEFDKNDRLSSVTMPNVARQTLETIRSVGYYSNIYQ 1980 

PPEGNASVIQDFTEDGHLLHTFYLGTGRRVIYKYGKLSKLAETLYDTTKVSFTYDETAGM 2 04 0 

LKTINLQNE6FTCTIRYRQIGPLIDRQI FRFTEEGMVNARFDYNYDNSFRVTSMQAVINE 2100 

TPLP I DLYRYDDVSGKTEQFGKF6VI YYDINQI I TTAVMTHTKHFDAYGRMKEVQYE I FR 2160 

SLMYWMTVQYDNMGRWKKELKVGPYANTTRYSYEYDADGQLQTVSINDKPLWRYSYDUSr 2220 

GNLHLLSPGNSARLTPLRYDIRDRITRIGDVQYKMDEDGFLRQRGGDI FEYNSAGLLIKA 2280 

YNRAGSWSVRYRYDGLGRRVSSKSSHSHHLQFFYADLTNPTKVTHLYNHSSSEITSLYYD 2340 

LQGHLFAMELSSGDEFYIACDNIGTPLAVFSGTGLMIKQILYTAYGEIYMDTNPNFQIII 2400 

GYHGGLYDPLTKLVHMGRRDYDVTAGRWTSPDHELWKHLSSSNVMPFNLYMFKNNNPISN 2460 

SQDI KCFMTDVNS WLLTFGFQLHNV I PGYPKPDMDAMEPSYELIHTQMKTQEWDNSKS IL 2520 

GVQCEVQKQLKAFVTLERFDQLYGSTITSCQQAPKTKKFASSGSVFGKGVKFALKDGRVT 2580 

TDI I SVANEDGRRVAAI LNHAHYLENLHFT IDGVDTHYFVKPGPSEGDLAILGLSGGRRT 2640 

LENGVNVTVSQINTVLNGRTRRYTDIQLQYGALCLNTRYGTTLDEEKARVLELARQRAVR 2700 

QAWAREQQRLREGEEGLRAWTEGEKQQVLST6RVQGYDGFFVISVEQYPELSDSANNIHF 2760 

MRQSEMGRR 

The full amino acid sequence of the protein of the invention was found to have 2688 of 

2771 amino acid residues (97%) identical to, and 2728 of 2771 amino acid residues (98%) 
similar to, the 2771 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS7 protein from Mus 
musculus TEN-M4. 

N0V4 also has homology to the amino acid sequences shown in the BLASTP data listed 
in Table 4C. 
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Table 4C. BLAST results for NOV4 




Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 




gi 1 16551957 Idbj |BAB 


vinnamed protein 


730 


99 


99 


0.0 




71206. 1| (AK056531) 


product [Homo 
sapiens] 












gi 1 7657417 |ref|NP 


odd Oz/ten-m 


2715 


66 


79 


0.0 




035987.2 1 
(NM_011857) 


homo log 3 
(Drosophila) ; 
odd Oz/ten-m 
homo log 1 
(Drosophila) 
[Mus musculus] 












gi 1 13649010 IrefIX 


odz (odd Oz/ten- 


2725 


62 


76 


0.0 


'0 


P 010128.3 1 
XM_010128 


m, Drosophila) 
homolog 1 [Homo 
sapiens] 












gi|l079143|pir| |S 


tenascin-like 


2515 


33 


53 


0.0 




47008 


protein - fruit 
fly (Drosophila 
inelanogaster) 










III 

:£ 

I" 
flJ 


gi 1 8922444 IreflNP 
060574. l| 
(NM_018104) 


hypothetical 

protein 

FLJ10474; 

hypothetical 
protein FLJ10886 
[Homo sapiens] 


1045 


99 


99 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
ip Table 4D. 

Table 4D ClustalW Analysis of NOV4 

Tables 4E lists the domain description from DOMAIN analysis results against N0V4. 
This indicates that the NOV4 sequence has properties similar to those of other proteins known to 
contain this domain. 

1) N0V4 (SEQ ID NO: 13) 

2) gi 1 16551957 (SEQ ID NO:S0) 

3) gi I 7657417 (SEQ ID NO: 51) 

4) gi I 13649010 (SEQ ID N0:S2) 

5) gi 1 1079143 (SEQ ID NO:53) 

6) gi I 8922444 (SEQ ID NO:54) 

10 20 30 40 50 



N0V4 MDVKERKPYRSLT-RSRDAERRYTSSSADSEEGKAP-QKSYSSSETLKAY 

gi|l6551957| - 

gi|7657417| MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETLKAF 

gi 1 13649010 I MEQTDCKPYQPLPKVKHEMDLAYTSSSDESEDGRKP-RQSYNSRETLHEY 



N0V4 

gi 1 16551957 | 
gi I 7657417 I 
gi 1 13649010 1 
gi|1079143| 
gi I 8922444 I 



60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 
DQD-ARLAYGSRVKDIVPQEAEEFCRTGANFTIiRE|GLE§VTPPHGTLyR 

DHDYSRLLYGNRVKDLVHREADEYTRQGQNFTLRC^VCiSATRRGVAFC 

NQELR MN-YNSQSRKRKEVEKSTQEiEFCgrSHTLCSGYQ 

- iNFRlDLVARCSSPW 



N0V4 

gi 1 16551957 1 
gi 1 7657417 I 
gi|l3649010| 
gi 1 1079143 I 
gi I 8922444 I 



110 



120 



130 



140 



ISO 



....|....|....|....|....|....|....|....|....|....| 
TD|G - |pQCGY^AGSDADMEADTVLiPEHPVI#(GRSTRgGR^CI^ 

AE|G-|PHRGYS|SAGSDADTENEAVM|PEHAMRiWGRGVK@GR^CI^ 
TI#iSiSRHGYC^MGSDVDTETEGA;^PDHALRiwiRGMK§EH^CL^ 
F(^SisVLFAfSvMLILLTTT6VIKl#2SPPCS3LVGNEAgEV^AK^ 



N0V4 

gi 1 16551957 I 
gi I 7657417 I 
gi 1 13649010 I 
gi 1 1079143 I 
gi I 8922444 | 



160 



170 



180 
..|.. 



190 



200 



RAfSNLTLTI^HENTETDH - 



-PGGLQN 



RS|SALTLTD|EHENRSDSE SEQPSN 

ra|salsltd|dherksdgengfkfspvccdmeaqagstqdvqssphnqf 

NTfLSKLHNSiVRAKNGQGIG LAQG 



N0V4 

gi 1 16551957 I 
gi I 7657417 I 
gi|l3e49010| 
gi 1 1079143 I 
gi I 8922444 | 



210 220 230 240 250 

harlrtpppplshahtpnqhhaasinglnrgnftprsni^pbptdhsi^ 

npgqptlqplppshkqhpaqhhpsitglnrnsltnrrn(^p@ppaalp|e 
tfrplppppppphactcarkpppaad3lqrrsmttrsqp|p3apappi^ 
qs6l6aagvgsgg6ssaatvttatsnbgtaqglqstsa^|e}rssaa^i§s 



N0V4 

gi 1 16551957 I 
gi I 7657417 I 
gi 1 13649010 I 
gi 1 1079143 I 
gi I 8922444 I 



260 270 280 290 300 

....|....|....|....|....|....|....!....|....|....| 

eppaggaqepahaqenwllnsnipletrnlgkqpflgtlqdnliemdilg 



LQTTP- 

QDS--- 
SQS--- 



- -ESVQLQDSWVLGSNVPLESR- 
VHLHNSWVLNSNIPLETR- 



N0V4 

gi 1 16551957 1 



310 320 330 340 350 

....|....|....|....|....|....|....|....|....|....| 
ASRHDGAYSDGHFLFKPGGTSPLFCTi:§PGYPLTSSTVYiPPP|3PlflRS| 
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gi I 7657417 I HFLFKTGTGTTPLFSTAiPGYTMASGSVYiPPxSPLQRNi 

gi|l3649010| --- HFLFKHGSGSSAI FSAAiQNYPLTSNTVYiPPPi3PlflRSi 

gi 1 1079143 I — S-LiPSLSSSLANANiGGABrFgRRi 

gi|8922444| 



N0V4 

gi 1 16551957 I 
gi|7657417| 
gi| 136490101 
gi 1 1079143 I 
gi 1 8922444 I 



360 370 380 390 400 

....|....|....|....|....|....|....|....|....|....| 
FARPAFNLKKPSKYCNWKCAALSAIVISATLVILIAYFVAMHLFGLNWHL 

LSRSAFKFKKSSKYCSWRCTALCAVGVSVLLAILLSYFIAMHLFGLNWHL 
FSRPAFTFNKPYRCCNWKCTALSATAITVTLAIiLIAYVIAVHLFGLTWQL 
PP -- P--- 



N0V4 

gi 1 16551957 I 
gi 1 7657417 1 
gi 1 13649010 I 
gi 1 1079143 I 
gi I 8922444 I 



410 420 430 440 450 

....|....|....|....|....|-...|....|....|....|....| 
QPMEGQMYEITEDTASSWPVPTDVSLYPSGGTGLETPDRKGKGTTEGKPS 



QQTENDTPENGKVNSD- -TVPTNTVSLPSGDN 

QPVEGELYANGVSKGNRGTESMDTTYSPIGGKVS - - 
DGTTFG- 



-GKLG-- 
-DKSEK- 



N0V4 

gi 1 165519571 
gi|7S57417| 
gi|l3649010| 
gi 1 1079143 I 
gi I 8922444 I 



460 470 480 490 500 

....|....|....|....|...-|....|....|....|....|..' .1 

SFFPEDSFIDSGB®RiASiKiPaGTiaRSaVFIDHavi^aih®Gg 

GFTHENNTIDSlflDHP'^HN'QQ^illl^sBLFIDQBQFSSlBJ 
KVFQKGRAIDTcS^S'^vHMpSGL^FBlTIHHgiYiaHlHAi 
a*iLliElQBySaNMflFYQSEaAYiaPYHli 



510 



N0V4 

gi 1 16551957 I 
gi I 7657417 I 
gi 1 13649010 I 

gi|l079143| 
gi I 8922444 I 



Di 
Gl 



520 
..|.. 



530 540 550 

:RLLtfEA§SIiE(^PRQSRGTVP 



QLVKfDSlGSDDiQHSPRNLIL 
SAST^TAlAAHLilTR 



NOV4 

gi I 16551957 | 
gi I 7657417 I 
gi| 13649010 I 
gi 1 1079143 | 
gi I 8922444 I 



5S0 



570 



580 



590 



600 



I 



PSSHETGFI" 



'BkesQwsflttai§svdnBpsnBy 



VSLHEAGFI 0Ms BlBlHilFaia-BKNP!3QVSFNTIVI§SWEBPRl#I 
TSLOETGFIElSafeBYMffl-BKKMBQVFVLTTAlilMDDBSTNBtJ 
EVTR^|pgHg|FB:Qt#3VQ|3LTFYAAVA£i^TQNSPNGSs 



610 



620 



630 



640 



650 
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N0V4 ^gD^SglSHgFI^ILgPi^Ri^SQSSGgSQSMKSR^SHSE 

gi|l6551957| - 

gi 1 7657417 I BSfe BisHTflHflFP!3gi^PljHsRAAI«iaai[ilSGte 

gi 1 13649010 I S2SE^gHSKBFPS3l^P|SARDsSSSGG^^EKSK^^RH^]^P 

gl 1 1079143 1 fSj^fif ffl i- j g HBoBNpBHGBlDliHsESvtaSBWsQaBSBrNBE ^B NPlilM^ 
gi|8922444| 

660 670 680 690 700 

....|....|..,.|....|....|....|....|....|....|....| 
N0V4 |Si:^PTIS^IDVA9SNHgT^TglSlSNP^^^SSv|54DBlSGRQ 

gi|l6551957| - - 

gl I 7657417 I gBl^PT1^IDPQSGGRSlBp4gsBASNsS3^NBSi^Bil^D5Q@^ 
gl|l3e49010| [ISl^PEE^I DPTgFGH3T5|MSvSlSvP^]g|lg3|SE|SLD|SM9i^ 
gi 1 1079143 I BB|siRHI^RgVADHSGHBHB5sBK5QBMR^EIgF^3vfflPHBNBGHB 
gi|8922444| - 

710 720 730 740 750 

.■■■|....|....|....|....|....|. ...|... .|....|....| 
N0V4 vSvRQE5HBFV^GBl^ETP---RATBl<DQ^SQl|LPiTGL^^PS 

gi|l6551957| - 

gl 1 7657417 I vBlHgEgHgNP^GgS^IL- - -KTmSaDQ^SSS^qIsGS^^PN 

gi 1 13649010 I iBvKgEgHQSTgQGgvl^TP LPvBoEO liEgBBtEi LLiAGVH^ilPK 

gi 1 1079143 I FgftPBrBlPjKK^jKBpi^TMDODALoBLPD^HlBBDljTOT ^Si AK 
gi I 8922444 I 

760 770 780 790 800 

N0V4 Pgtl^Bj^l^ftft^MGlfflvByGGTlRffitoGBMSAABDOBABHPRBAlM 

gi|l6551957| - 

gi|76574i7| Cte^p BBBN BlfeviigfeliHvSMGGsEbt^GSiBPABNoHAE^ 

gi 1 13649010 I ^^fflgrg^lTM^sBBvgSRGlHolBEGivBPlflEEflsBHSHBTBSB 

gi I 1079143 I ^pD{^§K|^^L^QQ|JSRgEGDASA^P£^GSEYSNlj3LgDVBS^>l3l& 
gi I 8922444 I 

810 820 830 840 850 

N0V4 TffBlKgEgSPBNBEB(i||ftHYLDRVVKEG^LaN( ^BK r§DLNl-l 

gi|l65S1957| 

gi I 7657417 I TflM^'B^QBt'BEBB'^Y^^^J^VKEGfflGLBNSOBBlflDQNS-B 

gi 1 13649010 1 QBiiHKgEBspStd^BB'^^-^^'^^^^'S^MIi^'^SHHi^i^l-B 

gi 1 1079143 I oBH^^VlflMlK^BEG BiNsB^^GHHRiSGEfloB 

gi|8922444| -- 

860 870 880 890 900 

N0V4 Hgvgoijj|RgAGBDTS|^ABG|PKlB5MiGlSMSM51^fflLQPl5HINP 

gi 1 16551957 I 

gi|7e57417| HSvSQP^RSAGgDVi^3TLgr|^K|3JgG^9l|^4|31^LQSsQQNQP 

gi 1 13649010 I H3vSQV^^GgNWg3MLQc^L|3SlG^Bl^v|3^SQQSNByiSP 

gi 1 1079143 I E#iB^ESDSPCB6I>^9^J#3^|KH!KQ|vQE|g^^B'^I^^'^SQ 

gi|8922444| - 
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910 920 930 940 950 

N0V4 I^hjGsBuBlJ^QETQVPVSQONLHS lKi^ KB^RDBrHI I PGENPffl 

gi|16551957| - 

gl I 7657417 I YgRGLapgoMISOSLOTPSQOAAKS faMi s iaifc SDarHVLPGESP^ 

gi 1 13649010 1 igQGSQDlllJSiQQSQTLFSQHTSRI^^XBillQKI^HVIPPEVSB 

gi 1 1079143 I lj|vS;\SKS^SBIt'I^I^QP- - -PAITASgHjSKQBDEsSLQNYAKLEI^ 

gi|8922444| -- 

960 970 980 990 1000 

N0V4 BGHBc BliSl^ifr 'SE^PPgSNiSFVNNPLFC^i^^dBslBiiTMS 

gi|l6551957| 

gi I 7657417 | KSlSsS3^^@^^^^^!il^I^^^^S^^<^^@3QB433^AI^ 

gi 1 13649010 1 SRRicQi^^^IDgTPi^S'^^^HS^^'^l^iSIBQ^S^^I^ 

gi 1 1079143 I ESRlAffl^^TSI^Ms B^M REgrTTLLEG- i^Cg D^wMillVHS 

gi|8922444| -- - 

1010 1020 1030 1040 1050 

....[.. ..|....|....|....|....|....|....|....|....| 

N0V4 lglBRj3E|^33lTiEHTfwi^RPFHTilB|RH EENEII^ 

gi|16551957| 

gi I 7657417 I A&jvBEBgSBLTjYHl M^^ai VFYgMvfflKK EENDII^ 

gi 1 13649010 1 iHlBliaiSaaLPiKRTiv^ffiQPlffiKilfflQR WSDPi^ 

gi 1 1079143 I ^MflG^fePiSRliQ Ml EWMiavBSMSEEKGIAVTTTiag 
gi|8922444| 

1060 1070 1080 1090 1100 

N0V4 DLSl#^PN^SPgPLTS|gAS§CA|KGP{ilP|SlBAiQ|3EISDSGCKiR9 

gi| 16551957 I 

gi I 7657417 | DLSGiVRPS|BvS@PLSTi3FRisPiDSPjPpSrSviH||ETTBPGTDiKB 

gi|l3649010| 01 SUfl SPN]BI'^LTS|3gG§CP|rG'I{^p|3lSv|Q§E I pQpSSF§R{i 

gi 1 1079143 I FAHlfeLMldEfcflBWKHGaOGiCP§RSJilEASsBv§QBsi.QBPGTG§Nl 

gi|8922444| 

1110 1120 1130 1140 1150 

N0V4 sQlfl||rpBl#/HisBHPT[BFI#lKB##:Bs||FRiw9ABAPD 

gi|l6551957| - - 

gi I 7657417 I sSiaiAABiEivHM^AvBFI#1KB##/gRgF(#){lpgSPN 

gi 1 13649010 I sBtaiPQ^LB^STDVGili^lMEisBrciHSpBAIN 

gi 1 1079143 | vSagiAflBLMakjaPDvPrsiHI^P#llEBl^E§lBElDPG 

gi|8922444| - -- 

1160 1170 1180 1190 1200 

II0V4 is&dliMrivBN Biiiil sEBFfls^BlE^BLiMi^rvaciBY 

giU6551957| - - 

gi I 7657417 I gA§T§lS@r|AQN^^^SES\^^S^sBLjgLl^PK^v3QgY 

gi 1 13649010 I gvgrlASB^'I^QQB^^^S^^^S^^^SF^S'^^VvQQSP 

gi 1 1079143 I §i#riABcllBRgD^T3vSK^S^DBr|3-l9l^K3sSH 
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1210 1220 1230 1240 1250 

N0V4 I^A^i fi^aBfe HiidiniAiiiiosBBHi^^SQasQaapglGiiEigR 

gi 1 16551957 I - 

gl I 7657417 I ^Agt^^lSKlSSviSvQNShfHiEStaSQiiFSsilB 

gl 1 13649010 I g|DAgNi^s[SKj33lliPQs3|H^SsiSMS|SC^iji|S§lG 

gi 1 1079143.1 . llsiBEailiiBllSSKYiFHEBBftS^^ISlSKNl^RSLilffigBH 

gi|8922444| " 

1260 1270 1280 1290 1300 

N0V4 gg^gps^iSDGNiiLg^}rcGs|^^SSES33lpps^^n- 

gi|l65S1957| - - 

gi I 7657417 I Ps|sBPS^QSDGNiiL3^lA.CGlB^^S33!@3S|FPS^VT 

gi 1 13649010 I i3s|ASTN^PSHNNiiF3SpVSGP^^Ss!^^33lFPS^SV 

gi 1 1079143 I gg"8°g°"^'"^'^^^M^A^'''''^°'"*™'''*™™™^^^*'*''^^^ 

gi|8922444| 

1310 1320 1330 1340 1350 

....|....|....|....|....|....|....|....|---.|--..| 
N0V4 N BM RNKDFRHSHSPM^^D^Gil^MS3sN§RaFil§STVW 

gi|l6551957| 

gi I 7657417 1 ^afc NKDFRHSSNIiaMa^D|^GDlia3TNiR§Y§P§SLTGA 

gi 1 13649010 I S^js TSP^^^MDBSES^S™iRBfiLiSLVET 

gi 1 1079143 I TffljN ATRvSSLSfflDGI^SPElHiiliviDTNDY 

gi|8922444| 

1360 1370 1380 1390 1400 

N0V4 KDLVKBsB\#^SB^iFBDTR^^KSr|^T{iTN^S^KFGll 

gi|l6551957| - - -- 

gi I 7657417 I KDLTKBABv#^^^^9FBEAsBigSKSvST||MS^i||AiDKNGL| 

gi 1 13649010 | KDLSKjpigvgA^^SSi^SI^^^^^B^^E^^i^^^^^i 
gi 11079143 I SQPELSwaABv^i|^OGaEAHiQAl#^K9AY5^2lsSDNI§ 

gi I 8922444 I 

1410 1420 1430 1440 1450 

N0V4 ■^■Mi4Bc#^MBHEDLiS-i^|PBs>Ms9|R|EB 

gi|l6551957| 

gl 17657417 I ^.fjgf^^fBiriBaf^, ■■ ll jpI.TB-AiaiBlTSRHisiaRiEBB 

gi 1 136490101 fflv|a|ffl^§ftaaroGLTg-TiaS^SGgllTME^ 

gi 1 1079143] ^^pD4|gR§CaBBlNKSHHgliFSGlil#SH3RS9 

gi|8922444| 

1460 1470 1480 1490 1500 

/-■llL..»..ir^,"„.".l^M^^i^pq^^ • • • ^ • • • I 
gi|l6551957| 

gi 1 7657417 1 ^KmAMMMmmj^mKm s^^ab^^o^vpG^E^vG-K 
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gi 1 13649010 I bl^JvNl38^■l!^cqBYVIa^yI^1iQXi EiRt^ 

gi 1 1079143 I ^lllyfilililJtoLHIlRlHMIiiR aEft ^M^ I^aiMftTASTAgDTD- - 
gi|8922444| --- 

1510 1520 1530 1540 1550 

N0V4 vBXHAiBESATBvSHNaviB^SpSBIIkS^BEBSLVBM* 

gi 1 16551957 I - 

gi I 7657417 1 HBVQTfgESATHkSYSgvBl^HHQtlll^BSLV^IP 

gi I 13649010 I V^IHsQiESARSvSHsSlHAj^BiSSrQNSEgYII^P 

gi 1 1079143 I I^rHAQgVMPQ^FGPI^!^A^S^|Si^iv#3SDgRQ?^PF^A£ 

gi|8922444| - 

1560 1570 1580 1590 1600 

....|....|....|....|....|....|....|....|...-|....| 
N0V4 iGpaKHDAN BBBl sGDDGYiKDHaLMTt SS vCflBGE^fflLGaiBI 

gi|l6551957| - - 

gi I 7657417 I §E^KNDANS^K}SGDGY|KDgSLNM^ffiASP|36TBBLG|3lS| 

gi 1 13649010 | [[D^KIDPNS^SGDGGYgKDgSMKAP^SvSPBGI^^S^^iSh'Si 
gi 1 1079143 I iK^LERG-BB|EAEHYLtrsSBFNTIpMVTPBsifeEaaQa|aY@B 
gi I 8922444 I 

1610 1620 1630 1640 1650 

II0V4 gppKjKPFlllTONK^baaiD TOi LBDTTaKlLYftgpiiGiYllNB 

gi|l6551957| - 

gi I 7657417 I iaAiSI#CPIiiSMNIHAi^■Da^IBDIl#^|SlQYa\SvaGiYLB^ 

gi 1 13649010 I |g^iSI#}AHIlD^4NXB^A|iSADB^QB^VN§^i3LH{iL^ 

gi|l079143| |3s§MS§I PE;#>SREBh^MB^xSNRFSQ|gvsSl@jG§TTBvS 

gi|8922444| 

1660 1670 1680 1690 1700 

N0V4 g---TGDGI#rL|^NND#)§R3|STGMPL1#n;PDGBvYV#r§6TK 

gi|l6551957| "-- 

gi I 7657417 | - -SNDNI#rA|iDSNSr|R|R|3iPNRMPVI#/SPDNBviwfliGTN 

gi 1 13649010 1 B- - -NSSGPltS^ilsSI J |niBBm5GMPLW|wPGGf|yY1lllisSN 

gi 1 1079143 I BNVNTSNGKiST9DAAHli|F|lSYTSQVNS|ENTKGBKCR§RiTRM 

gi|8922444| - 

1710 1720 1730 1740 1750 

N0V4 SA|iKSgTQGHELAMMT5HBN3BKQsiEI#4§TFiEBSf$QISh^ 

gi 1 16551957 I 

gi 17657417 | GCBKSBAQGLELVLFTBHgN^^iilsiETBwiTF§DBSSEBROB§VT 

gi 1 13649010 I Gv{iKR^QGY^IIJ^TBpgN^^ii|siEMSwiTviEg3PEgHSSAT 

gi 1 1079143 | KMi|HE@TPDNYKVTYEBHip|[SSpB|llSTBl#f\#^FgRBS'^V 

gi|8922444| --- 

1760 1770 1780 1790 1800 

.... I .... I - . - - 1 ■■ - ■ 1 • • ■ ■ I • • • • I 

N0V4 FaaoBssFRs|g|T§ssvHBo^^Sii-iSr^Mi^Gi 
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gill6551957| - - 

gi I 7657417 I FSSv^NLHGHiKAXTflD^^^^g^i^IliFSrBv^L 

gl 1 13649010 | F[3SESSsSFHS|@KLTKQK^^^-|iS^@SSTSTlQliK^NT 

gi I 1079143 | T^RfllELSF^ BKGAQVKVSEiAQKEMiSLIQGgrVlgRNGAA 

gi I 8922444 I - ^KAITQl^^^E^H^^IDgpfirgv^L 



N0V4 

gi| 16551957] 
gi I 7657417 I 
gl 1 13649010 1 
gi 1 1079143 | 
gi I 8922444 I 



ESRT' 



1810 



1820 



1830 



1840 



1850 



ilGLSl 



SephSlag 



TSITP' 



SHY^ 



SSEPHBLAG 



iLAEQ^LiciSYPVP. 
Ti 



I860 
..|... 



1870 



1880 



|....|....|....|. 



'nlSewrkrkec 



1890 



1900 



N0V4 

gi 1 16551957 1 
gi|7657417| 
gi|l3649010| 

gi 1 1079143 | gEIAe^LAjSRFSBYFVRiQiPLQAGKQSKGPPRPHTE' 
gi I 8922444 I 



1910 1920 
..|....|....|... 



N0V4 

gi|l6551957| 
gi I 7657417 I 
gi|l3649010| 
gi 1 1079143 I 
gi|S922444| 



LSaOFDRBTiaTSKIYDDHRKF 



1930 1940 1950 

..|....|....|....|....| 



LSffiPFDRflTiaTiKIYDDHRKFilLRIBYD 



HHiiagfe ii^idiuaddiyiirfi'BBiijaciBRBiBsBvB- 

|w§MV|3lSEI##lBBRiSKBl stsfloBsDYAYBsB 



1960 



1970 



N0V4 

gi 1 16551957 I 
gi I 7657417 I 
gi 1 13649010 I 
gi 1 1079143 I DR: 
gi I 8922444 I 



N0V4 

gi 1 16551957] 
gi I 7657417 1 
gij 13649010 | 
gi 1 1079143 I 
gi I 8922444 I 



SpGQYiAGgBii'^HBQ' 





KVTTPRRSE 



dag; 



a'lTMPJ<£gRHciit^i*T;>jl.g»«43YYRNIY5PFit 



irffljTlHjnARAllcgaTiaRGHligAFSLQTeaai^SYQBYSBl 



2060 2070 2080 2090 2100 
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LSEnLYCaTav^T 



EiaGMVNARFC 



N0V4 GSAgvQo^r^HSHQFYGjgQGl^BSGiLSg! 

gi|l6551957| -- 

gi 1 7657417 1 ^AgiEliK^ifllQB^FlSQsiaBB^i'SliillB^^^l 

gi 1 13649010 1 ^I§pfl olaB pjMl>p|H^■'#^^^°'^°"i'*'^^*^^ 

gi 1 1079143 I gRHPFEIlSg^(^AKIHPHQSG^A|vgDTAGgiE'lfllAGI^TI^ 

gi I 8922444 I ^|ABl|}r|B|illOQQftFBBsS8i^RiQ']['ffiBI^ESS^ 

2110 2120 2130 2140 2150 

N0V4 mSSiStmm\i\MAitdA^im»»t»!*z»Mtt-M*>Ki»M:»ii*ii- 

gi 1 16551957 I 

gi I 7657417 I 
gi 1 13649010 I 

gi 1 1079143 1 |!adiBrs liE EfBEPSELRRE&HA<SKi::iKij3iGsi^sift^^ 

gi 1 8922444 I ||j ^^ |!||gv| gaMUMsyaiJ i yiii8MMillt l^ 

2160 2170 . 2180 2190 2200 

.... I .... I .. . . |....|....|....|.... | .... I .... I .... I 

N0V4 Bfc^UJifctaliMynfeBhb uTJlwMMMMiiiMtiiiaKiMiiiMBiciM 

gi 1 16551957 1 
gi I 7657417 I 
gi 1 13649010 I 
gi 1 1079143 I 
gi I 8922444 I 



CTI RYRQIGPLIDRQI FRFjjEgGMVNARFD 



YSET>gGSLKTSNLC^GFBcTIRYROIGPLIDRQIFRF|HEaGMVNARFC 



YiEi^GSKTlULiTiriSGFaCTIRYRCOGPLIBRQIFRFgHEeGgVNARFC 



YKETiGaLKTMNLC^GF 



Y^YDNSFRVTSMCeVINETPLPIDLYSYDDSsGKaEQFGKFGVIYYDINC 



EQFGKFGVIYYDINC 



YSYDNSFRVTSMCBVINETPLPIDLYSSDDBSGKaEQFGKFGVIYYDINC 



EOFGKFaVlSYDSNC 




fDNSFRVTSMC 



2210 



2220 



N0V4 

gi 1 16551957 I 
gi I 7657417 1 
gi 1 13649010 I 
gi 1 1079143 I 
gi I 8922444 I 



2230 
.. |... 



2240 2250 



•iTKHFDAaGR^KEVQYEIFRSLMYwSjTSQYDNMGRvKKi 







TiTKHFD;^GRiKEVQYEIFRSLMYWi5TiOYDNMGRVj 


^Itavmt 




STKHFDAiGRlKEliQYE I FRSLMYwQTgQYDNMGRVi 


t|iqdsakqff. 


T^IVI^iQ^^sQLMNiKNIi:^ 


|R||E§DS3LRNli: 



7IC 

iKSi 



N0V4 

gi 1 16551957 | 
gi 17657417 I 
gi 1 13649010 | 
gi 1 1079143 | 
gi I 8922444 | 




2300 



N0V4 

gi|l6551957| 
gi I 7657417 I 
gi 1 13649010 I 

gi| 1079143 | 
gi I 8922444 | 



2310 2320 



2330 



2340 
..|... 



2350 

I 

,1 




2360 



2370 



N0V4 

gi 1 16551957 I 
gi|7657417| 
gi|l3649010| 
gi 1 1079143 I 
gi I 8922444 I 



2380 2390 2400 

ISHj 

sh] 



l-.'gvSY R YDGLG RRVS S KSSSSSh LQF F Y ADLTiJ]PTf5VTHiYK 



iHLCFFYADLTSPTiWTHWYK 




^VTHiJY:. 



YRYDGLGRRVSSKis^2^SHL';FFYADL'IQP^:?^lTH;;^Y^ 



N0V4 

gi 1 16551957 I 
gi 1 7657417 I 
gi|l3649010| 
gi 1 1079143 I 
gi|8922444| 



2410 



2420 



2430 



2440 2450 
..|....|....| 



hssseitslyyplqghlfameSssgdefyi.aHdiJIgtplavfs 



HSSSEITSLYYDLQGHLFAMEIJSSGDEFYIA 



HSSSEITSLYYDLQGHLFAMEHSSGDEFYIAaDNHGTPLAVFS 



HjMfSSEITSLYYDLQGHL 



HSSSEITSLYYDLQGHLFAMEHSSGDEFYIABDNflGTPLAVFS 



2460 



2470 



2480 
,|....|....| 



2490 



2500 



N0V4 

gi| 165S1957| 
gi I 7657417 I ffr 
gi 1 13649010 1 

gi 1 1079143 I 
gi I 8922444 I 



ig3rdydSlagrk 



jDTNPiFCSilGgHGGLYDPLTKLVHlSGgRDYDSLAGRVi 



!YTAYGEIYraD§K5|F03KlGFHGGLYDPLTKLiiHiGf2RDYD||LAGRh 



QlgYTAYGEIYaDiNSiFC^IGFHGGLYDPLTKLiHlGSRDYDgLAGRK 



N0V4 

gi|l6551957| 
gi I 7657417 1 
gi 1 13649010 1 
gi 1 1079143 | 
gi 1 8922444 I 



2510 



2520 



2530 



2540 



2550 



{(mm 



mTOl wHtIATEMS - HflrDVFj 

iimiGK-i 



2560 



2570 



2580 



2590 



2600 



N0V4 

gi 1 16551957 I 
gi|7657417| 
gi 1 13649010 I 
gi|1079143| 
gi I 8922444 I 




2qS - SRYtSaQYtSqASIkS NTLAPfFG' 

Ik HBIip: 



N0V4 

gi 1 16551957 1 

gi|7657417| 
gi|13649010| 



IkfS 



2610 2620 2630 2S40 

|FE@YG§riTSCQQAPKTi^|^SG 

?E@yGgrrTSCLQAPKTK^^^i 

SA|S3|§|^gASQVgRRK-AGAEQSWL«|QBVKS|lg^^L^SQ^ 

|pmtpryndgrcleggkqp^Bavp3|9|kf@kdSi 
61 



2650 



C2KAF.«'«frMi 



gi 1 1079143 I TSIkSsOfSfSi^'LLKTEP- -KMRNLLPi\#rRRGa^^LI^I(^ 
gi I 8922444 I BA^^^^p^QvgRRR-AGGAQSWLtffivK^I^^a^QSa 



2660 2670 2680 2690 2700 

. ...I....! .... I .... I .. . 1 ■ ■ • • I 

N0V4 8i Ma*ii8ta»i^Jiija R B^^sa^^ 

gi 1 16551957 I B M««l»mTOill Rb^ jaL%IJ^^ 

gi 1 7657417 1 HiitffJ'Hitf^jffl^' ' 5f7^^ai«8a--V4« jtl«ilaiifgBli.i»i-.«ai»iah'7TPiasll 

gi 1 136490101 t^'Mfflfl^'^fe^W^'"'''*^'^*'^''*'''^'**^^^ 

gi 1 1079143 I ALVS@DG^wiDB\ls|FiSNSaFLiafllQHDagVFMSDN 

gi 1 8922444 I Hn Riytrt.tifcrlkVMaj ^PT^SpiflimBb^^ 

2710 2720 2730 2740 2750 

N0V4 BAi|G^|GffiMim@^>' 

gi 1 16551957 I !|A|]3G[gGSPriAaiMllil!fi^SlNi 

gi I 7657417 I QGljlRSgsS 

gi 1 13649010 I BvS^iIgSHII! 

gi 1 1079143 | - -g3K||RDDNEEi3RRLGG|FNISTHE|siHGGSAAK^gjHGPDAVil| 

gi I 8922444 I BsiflRlEsB^ftMalilgyillilllifehlSTi 



TVr«gGRTRRptlDrgLCBGAL 



Ri5eLENGaNVTVSCaSTViSNGRTRRi?2Di*eii.CI3GAL 



2760 



2770 



N0V4 

gi 1 16551957 1 
gi I 7657417 I 
gi|l3649010| 
gi 1 1079143 I 
gi I 8922444 I 




YG5TLDEEKARiLEijARQRAV3yAWAREQQRgRaGEEGilRaWTEGEK>8;Ca 



LEBARQRAiggAWAREQQRiRjgGEEGaRilWTEGEKgQL 



RgWTEGEKSQL 




NOV4 

gi 1 16551957 1 
gi I 7657417 I 
gi|l3649010| 
gi 1 1079143 I 
gi I 8922444 I 



2810 
|....|... 



2820 

..|....|. 



2830 



2840 



2850 



igvnGYDGaaVpSVEOYPELiDSAMNIjliFSRQSEaGRF. 



"gjvgGYDGyavSSVSQYPELiDSAHNlg)FjjROSE«jGaR 




2860 



NOV4 

gi 1 16551957 1 
gi|7657417| 
gi|l3649010| 
gi 1 1079143 I 
gi I 8922444 I 



SNKKQLKFGELSA 
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Table 4£. Domain Analysis of NOV4 



gnl|Pfam|pfam01500, Keratin_B2, Keratin, high sulfur B2 protein. High sulfiir proteins are 
cysteine-rich proteins synthesized during the differentiation of hair matrix cells, and form hair 
fibers in association with hair keratin intermediate filaments. This family has been divided up 
into four regions, with the second region containing 8 copies of a short repeat. This family is 
also known as B2 or KAPl . 



CD-Length = 144 residues, 87.5% aligned 
Score = 38.9 bits (89). Expect = 0.004 



Query : 
689 

Sbjct: 
57 


630 


CIDVACSNHGTCITGTCICNPGYKGESCEEVDCMDPTCSGRGVCVRGECHCFVGWGGTNC 


5 


C CS GTC + C +SC+CPCS CRC +C 
CGFPTCSTLGTCGSSCC QPPSCCQPSCCQPVCSQTTCC-RPTCFQSSCCRPSCC 


Query: 
747 

Sbj Ct : 
93 


690 


ETP- -RATCLDQCSGHGTFLPDTGLCSCDPSWTGHDCSIEI CAADCGGHGVCVGGTCRCE 


58 


+T + TC S G+ SC W DC +E 

QTSCCQPTCCQS SSCQ TGCGI GS CRTRWCRPDCRVE 


Query: 
Sbjct: 


748 
94 


DGWMGAACDQRACHPRCAEHGTCRDGKCECS PGWNGEHC 786 

C CC C+ +SP+G+C 
GTCLPPCCWSCTPPTCCQPVSAQASCCRPSYCGQSC 13 0 



The novel TEN-M-like protein encoded by the gene of invention has highest homology to 
the mouse TEN-M4 protein, which belongs to the ODZ/TENM family of proteins. This family 
was first identified in Drosophila as being a pair-rule gene affecting segmentation of the early 
embryo. It was the first pair-rule gene identified that was not a transcription factor, but a type 11 
transmembrane protein. Vertebrate homologs of the TENM family have been identified in mouse 
and zebrafish. In the mouse, TEN-M4 expression was found to be on the cell sur&ce, in the 
brain, trachea as well as developing limb and bone. Analysis of the TEN-MI protein reveals that 
it can bind to itself, making it likely that TEN-M4 may be a dimeric moiety as well. In cell 
culture experiments, fiagments of the TEN-M proteins can bind the Drosophila PS2 integrins. In 
addition, members of the TEN-M family have been identified to be downstream of the 
endoplasmic reticulum stress response pathway, which alters the response of cells to their 
environment. This suggests that the ODZ/TENM family may be involved in cell adhesion, 
spreading and motility. Translocations leading to the fusion of this gene with the NRGl/HGL 
gene from chromosome 8 have been found to generate a paracrine growth factor for one 
mammary carcinoma cell line, termed gamma-heregulin. Therefore this novel gene may have 
widespread implications in development, regeneration and carcinogenesis of various tissues. 

Two new potential ligands of the Drosophila PS2 integrins have been characterized by 

functional interaction in cell culture. These potential ligands are a new Drosophila laminin 
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alpha2 chain encoded by the wing blister locus and Ten-m, an extracellular protein known to be 
involved in embryonic pattern formation. As with previously identified PS2 ligands, both contain 
RGD sequences, and RGD-containing fragments of these two proteins (DLAM-RGD and 
TENM-RGD) can support PS2 integrin-mediated cell spreading. In all cases, this spreading is 
inhibited specifically by short RGD-containing peptides. As previously found for the PS2 ligand 
tiggrin (and the tiggrin fi-agment TIG-RGD), TENM-RGD induces maximal spreading of cells 
expressing integrin containing the alphaPS2C splice variant. This is in contrast to DLAM-RGD, 
which is the first Drosophila polypeptide shown to interact preferentially with cells expressing 
the alphaPS2 m8 splice variant. The betaPS integrin subunit also varies m the presumed ligand 
binding region as a result of alternative splicing. For TIG-RGD and TENM-RGD, the beta splice 
variant has little effect, but for DLAM-RGD, maximal cell spreading is supported only by the 
betaPS4A form of the protein. Thus, the diversity in PS2 integrins due to splicing variations, in 
combination with diversity of matrix ligands, can greatly enhance the fianctional complexity of 
PS2-ligand interactions in the developing animal. The data also suggest that the splice variants 
may alter regions of the subunits that are directly involved in ligand interactions, and this is 
discussed with respect to models of integrin structure. 

A sequence of about thirty to forty amino-acid residues long found in the sequence of 
epidermal growth factor (EGF) has been shown to be present, in a more or less conserved form, 
in a large number of other, mostly animal proteins. The list of proteins currently known to 
contain one or more copies of an EGF-like pattern is large and varied. The functional 
significance of EGF domains in what appear to be unrelated proteins is not yet clear. However, a 
common feature is that these repeats are found in the extracellular domain of membrane-bound 
proteins or in proteins known to be secreted (exception: prostaglandin G/H synthase). The EGF 
domain includes six cysteine residues which have been shovra (in EGF) to be involved in 
disulfide bonds. The main structure is a two-stranded beta-sheet followed by a loop to a C- 
terminal short two-stranded sheet. Subdomains between the conserved cysteines vary in length. 
The NHL (NCL-1, HT2A and LIN-41) repeat is found in a variety of enzymes of the copper type 
II, ascorbate-dependent monooxygenase family which catalyse the C-terminus alpha-amidation 
of biological peptides. The repeat also occurs in a human zinc finger protein that specifically 
interacts with the activation domain of lentiviral Tat proteins. The repeat domain that is often 
associated with RING finger and B-box motifs (see, Ben-Zur T, Dev Biol 2000 Jan 
l;217(l):107-20; Adelaide J, Int J Oncol 2000 Apr;16(4):683-8 ; Wang XZ, Oncogene 1999 Oct 
7;18(41):5718-21; SchaeferG, Oncogene 1997 Sep 18;15(12):1385-94 ; WangXZ, EMBO J 
1998 Jul l;17(13):3619-30; Baumgartner S, EMBO J 1994 Aug 15;13(16):3728-40; Otaki IM, 
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Dev Biol 1999 Aug 1;212(1):165-81; Mieda M, Mech Dev 1999 Sep;87(l-2):223-7; Oohashi T, 
J Cell Biol 1999 May 3;145(3):563-77; Graner MW, J Biol Chem 1998 Jul 17;273(29): 18235- 
41, incorporated herein by reference). 

The protein similarity information, expression pattern, and map location for the TEN- 
M4-like protein and nucleic acid disclosed herein suggest that this TEN-M4-like protein may 
have important structural and/or physiological fiinctions characteristic of this family. Therefore, 
the nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications and as a research tool. These include serving as a specific or selective nucleic acid 
or protein diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed, as well as potential therapeutic applications such as the 
following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo (vi) biological defense weapon. 

The NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from: cardiac diseases, myocardial contractility in failing heart 
and other diseases, disorders and conditions of the like. The disclosed N0V4 nucleic acid of the 
invention encoding a TEN-M4-like protein includes the nucleic acid whose sequence is provided 
in Table 4A or a fragment thereof. The invention also includes a mutant or variant nucleic acid 
any of whose bases may be changed from the corresponding base shown in Table 4 A while still 
encoding a protein that maintains TEN-M4-like protein-like activities and physiological 
ftmctions, or a fragment of such a nucleic acid. The invention fiirther includes nucleic acids 
whose sequences are complementary to those just described, including nucleic acid fragments 
that are complementary to any of the nucleic acids just described. The invention additionally 
includes nucleic acids or nucleic acid fragments, or complements thereto, whose structures 
include chemical modifications. Such modifications include, by way of nonlimituig example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or derivatized. 
These modifications are carried out at least in part to enhance the chemical stability of the 
modified nucleic acid, such that they may be used, for example, as antisense binding nucleic 
acids in therapeutic applications in a subject. In the mutant or variant nucleic acids, and their 
complements, up to about 1 1 percent of the bases may be so changed. 
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The disclosed N0V4 protein of the invention includes the TEN-M4-like protein whose 
sequence is provided in Table 3B. The invention also includes a mutant or variant protein any of 
whose residues may be changed from the corresponding residue shown in Table 4B while still 
encoding a protein that maintains beta adrenergic receptor kinase-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up to 
about 3 percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for TEN-M4- 
like protein and nucleic acid (N0V4) disclosed herein suggest that N0V4 may have important 
structural and/or physiological fLinctions characteristic of the TEN-M4 protein family. 
Therefore, the N0V4 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications. These include serving as a specific or selective nucleic 
acid or protein diagnostic and/or prognostic marker, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed, as well as potential therapeutic applications such as 
the following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene 
therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo. 

The NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from: Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous 
sclerosis, hypocalcaemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 
Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neurodegeneration, fertility disorders, hyperparathyroidism, 
hypoparathyroidism, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, 
aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, 
pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous 
sclerosis, scleroderma, obesity, transplantation disorders, diabetes, autoimmune disease, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic 
lupus erythematosus, renal tubular acidosis, IgA nephropathy, hypocalcaemia, asthma, 
emphysema, scleroderma, allergy, ARDS, Hirschsprung's disease, Crohn's disease, appendicitis, 
inflammatory bowel disease, gastric ulcers, psoriasis, actinic keratosis, acne, hair growth/loss, 
allopecia, pigmentation disorders, endocrine disorders and cancer and other diseases, disorders 
and conditions of the like. The N0V4 nucleic acid, or fragments thereof, may further be useful 
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in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. 

N0V4 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed N0V4 polypeptide has multiple hydrophilic regions, each of 
which can be used as an immunogen. In one embodiment, a contemplated NOV4 epitope is from 
about amino acids 1 to 400. In another embodiment, a contemplated N0V4 epitope is from 
about amino acids 450 to 520. In other specific embodiments, contemplated N0V4 epitopes are 
from about amino acids 750 to 850, 1 100 to 1200, 1250 to 1400, 1490 to 1750, 1760 to 2300, 
2400 to 2600, and 2650 to 2725. 

NOV5 

NOV5 includes two Out At First-like proteins disclosed below. The disclosed sequences 
have been named NOV5a and N0V5b. 
NOVSa 

A disclosed NOVSa nucleic acid of 822 nucleotides identified as SEQ ID NO: 15 (also 
referred to as CG55764-01) encoding an Out At First-like protein is shown in Table 5 A. An 
open reading frame was identified begiiming with an ATG initiation codon at nucleotides 1-3 
and ending with a TGA codon at nucleotides 820-822. 



Table 5A. 
NOVSa Polynucleotide 
SEQ ID NO;15 

ATGCGCCTTCCCGGGGTACCCCTGGCGCGCCCTGCGCTGCTGCTGCTGCTGCCGCTGCTCGCGCCGCTGC 
TGGGAACGGGT6C6CCGGCCGAGCTGCGGGTCCGCXSTGCGGCTGCCGGACGGCCAGGTGACCGAGGAGA6 
CCTGCAGGCGGACAGCGACGCGGACAGCATCAGCCTCGAGCTGCGCAAGCCCGACGGCACCCTCGTCTCC 
TTCACCGCCGACTTCAAGAAGGATGTGAAGGTCTTCCGGGCCCTGATCCTGGGGGA6CTGGAGAAGGGGC 
AGAGTOVGTTCCAGGCCCTCTGCTTTGTCACCCAGCTGCAGCACAATGAGATCATCCCCAGTGAGGCCAT 
GGCCAAGCTCCGGCAGAAAAATCCCCGGGCAGTGCGGCAGGCGGAGGAGGTTCXMGGTCTGGAGCATCTG 
CACATGGATGTCGCTGTCAACTTCAGCCAGGGGGCCCTGCTGAGCCCCCATCTCCACAAC6TGTGTGCCG 
AGGCCGTGGATGCCATCTACACCCGCCAGGAGGATGTCCGGTTCTGGCTGGAGCAAGGTGTGGACAGTTC 
TGTGTTCGAGGCTCTGCCCAAGGCCTCAGAGCAGGCGGAGCTGCCTCGCTGCAGGCAGGTGGGGGACCGC 
GGGAAGCCCTGCGTCTGCCACTATGGCCTGAGCCTGGCCTGGTACCCCTGCATGCTCAAGTACTGCCACA 
GCCGCGACCGGCCCACGCCCTACAAGTGTGGCATCCGCAGCTGCCAGAAGAGCTACT^GCTTTGACTTCTA 
CGTGCCCCAGAGGCAGCTGTGTCTCTGGGATGAGGATCCCTACCCAGGCTAG 



The NOVSa nucleic acid was identified on chromosome 1 1 and has 4S5 of 733 bases 
(62%) identical to a gb:GENBANK-ID:DR00AFPR|acc:L3 1349.1 mRNA from D. 
melanogaster (mRNA for out at first (oaf)). 
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A disclosed NOVSa polypeptide (SEQ ID NO: 16) encoded by SEQ ID NO: 15 is 273 
amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NOVSa has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.7523 . In other embodiments, NOV5a may also be localized 
to the endoplasmic reticulum with a certainty of 0.1000 or microbody witii a certainty of 0.1000. 
The most likely cleavage site is between positions 27 and 28: residues GTG-AP. 



Table 5B. 




NOVSa Polypeptide 




SEQ ID NO:16 




MRLPGVPLARPALLLLLPLLAPLLGTGAPAELRVRVRLPDGQVTEESLQADSDADSISLE 


60 


LRKPIX3TLVSFTADFKia)WVFRALIIX3ELEKGQSQFC2ALCFVTQLQHNEIIPSEAMAKL 


120 


RQKNPRAVRQAEEVRGLEHLHMDVAVNFSQGALLSPHIiHNVCAEAVDAIYTRQEDVRFWL 


180 


EQGVDSSVFEALPKASEQAELPRCRQVGDRGKPCVCHYGLSLAWyPCMLKYCHSRDRPTP 


240 


YKCGIRSCQKSYSFDFYVPQRQLCLWDEDPYPG 





The disclosed NOVSa amino acid sequence has 106 of 274 amino acid residues (38%) 
identical to, and 154 of 274 amino acid residues (56%) similar to, the 487 amino acid residue 
ptnr:SWISSNEW-ACC:Q9NLA6 protein from Drosophila melanogaster (fruit fly) (Out At First 
protein). 

The Out At First Protein disclosed in this invention is expressed in at least the following 
tissues: Adipose, Adrenal Gland/Suprarenal gland, Amygdala, Aorta, Artery, Ascending Colon, 
Bone, Bone Marrow, Brain, Brown adipose. Cartilage, Cervix, Cochlea, Colon, Coronary Artery, 
Dennis, Duodenum, Epidermis, Hair Follicles, Heart, Hippocampus, Kidney, Kidney Cortex, 
Liver, Lung, Lymph node. Lymphoid tissue, Mammary gland/Breast, Myometrium, Esophagus, 
Ovary, Oviduct/Uterine Tube/Fallopian tube. Pancreas, Parotid Salivary glands. Peripheral 
Blood, Pituitary Gland, Prostate, Respiratory Bronchiole, Retina, Salivary Glands, Skin, Small 
Intestine, Spinal Chord, Spleen, Stomach, Synovium/Synovial membrane. Thalamus, Thymus, 
Thyroid, Trachea, Urinary Bladder, Uterus, Vein, Vulva, Whole Organism. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

NOVSb 

A disclosed NOVSb nucleic acid of 1362 nucleotides identified as SEQ ID NO: 17 (also 
referred to as CG5 5 764-02) encoding a novel serine/threonine kinase-like protein is shown in 
Table 5C. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 1-3 and ending with a TGA at nucleotides 820-822. 
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Table 5C. 
NOVSb Polynucleotide 
SEQIDNO.iy 

ATGCGCCTTCCCGGGGTACCCCTGGCGCGCCCTGCGCTGCTGCTGCTGCTGCCGCTGCTCGCGCCGCTGC 
TGGGAACGGGTGCGCCGGCCGAGCTGCGGGTCCGCGTGCGGCTGCCGGACGGCCAGGTGACCGAGGAGAG 
CCTGCAGGCGGACAGCGACGCGGACAGCATCAGCCTCGAGCTGCGCAAGCCCGACGGCACCCTCGTCTCC 
TTCACCGCCGACTTCAAGAAGGATGTGAAGGTCTTCCGGGCCCTGATCCTGGGGGAGCTGGAGAAGGGGC 
AGAGTCAGTTCCAGGCCCTCTGCTTTGTCACCCAGCTGCAGCACAATGAGATCATCCCCAGTGAGGCCAT 
GGCCAAGCTCCGGCAGAAAAATCCCCGGGCAGTGCGGCAGGCGGAGGAGGCTCGGGGTCTGGAGCATCTG 
CACATGGATGTCGCTGTCAACTGCAGCCAGGGGGCCCTGCTGAGCCCCCATCTCCACAACGTGTGTGCCG 
AGGCCGTGGATGCCATCTACACCCGCCAGGAGGATGTCCGGTTCTGGCTGGAGCAAGGTGTGGACAGTTC 
TGTGTTCGAGGCTCTGCCCAAGGCCTCAGAGCAGGCGGAGCTGCCTCGCTGCAGGCAGGTGGGGGACCGC 
GGGAAGCCCTGCGTCTGCCACTATGGCCTGAGCCTGGCCTGGTACCCCTGCATGCTCAAGTACTGCCACA 
GCCGCGACCGGCCCACGCCCTACAAGTGTGGCATCCGCAGCTGCCAGAAGAGCTACAGCTTCGACTTCTA 
CGTGCCCCAGAGGCAGCTGTGTCTCTGGGATGAGGATCCCTACCCAGGCTAGGGTGGGAGCAACCTGGCG 
AGTGGCTGCTCTGGGCCCACTGCTCTTCACCAGCCACTAGAGGGGGTGGCAACCCCCACCTGAGGCCTTA 
TTTCCCTCCCTCCCCACTCCCCTGGCCCTAGAGCCTGGGCCCCTCTGGCCCCATCTCACATGACTGTGAA 
GGGGGTGTGGCATGGCAGGGGGTCTCATGAAGGCACCCCCATTCCCACCCTGTGCCTTCCTTGCGGGCAG 
AGAGGGAGAGAAGGGCTCCCCAGATCTACACCCCTCCCTCCTGCATCTCCCCTGGAGTGTTCACTTGCAA 
GCTGCCAAAACATGATGGCCTCTGGTTGTTCTGTTGAACTCCTTGAACGTTTAGACCCTAAAAGGAGTCT 
ATACCTGGACACCCACCTCCCCAGACACAACTCCCTTCCCCATGCACACATCTGGAAGGAGCTGGCCCCT 
CAGTCCCTTCXITACTCCCCaACAAGGGGCTCACTATCCCCAAAGAAGGAGCTGTTGGGGACCCACGACGC 
AGCCCCTGTACTGGATTACAGCATATTCTCAT 



The NOVSb nucleic acid was identified on chromosome 1 1 and has 456 of 733 bases 
(62%) identical to a gb:GENBANK-ID:DROOAFPR|acc:L3 1349.1 mRNA from D. 
melanogaster (mRNA for out at first (oaf)). 

A disclosed NOVSb polypeptide (SEQ ID NO: 1 8) encoded by SEQ ID NO: 1 7 is 273 
amino acid residues and is presented using the one-letter code in Table SD. Signal P, Psort 
and/or Hydropathy results predict that NOVSb has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.7523. In other embodiments, NOV5b may also be localized 
to the endoplasmic reticulum with a certainty of 0.1000 or microbody with a certainty of 0.1000. 
The most likely cleavage site is between positions 27 and 28: residues GTG-AP. 



Table 5D. 




NOVSb Polypeptide 




SEQIDNO:18 




MiaPGVPIARPALLIJJJPIJJ^IJJGTGAPAEIiRVKVRLPIXSQVTEESLOADSDADSISL^ 
LRKPD6TLVSPTADPKKDVKVFRALILGELEKGQSQFQALCFVTQLQHNEI I PSEAMAKL 


60 
120 


RQKNPRAVRQAEEARGLEHLHMDVAWCSQGALLSPHLHNVCAEAVDAiyTRQKDVRFWL 


180 


EQGVDSSVFEALPKASEQAELPRCRQVGDRGKPCVCHYGLSLAWYPCMLKYCHSRDRPTP 
YKCGIRSCQKSYSFDFYVPQRQLCLWDEDPYPG 


240 



The disclosed NOVSb amino acid sequence has 106 of 274 amino acid residues (38%) 
identical to, and 154 of 274 amino acid residues (56%) similar to, the 487 amino acid residue 
ptnr:SWISSNEW-ACC:Q9NLA6 protein from Drosophila melanogaster (fruit fly) (Out At First 
protein). 

The NOVSb Out At First Protein disclosed in this invention is expressed in at least the 

following tissues; Adipose, Adrenal Gland/Suprarenal gland. Amygdala, Aorta, Artery, 
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Table 5E. BLAST results for NOV5 



Gene Index/ Identifier 



qi I 17136996 I ref |NP 477040.1 



i 

(MM 057692) 



Protein/ Organism 



oaf -PI; 

transcript near 
decapentaplegic 

transcript- 
near- 

decapentaplegic 

; near dpp 
complementation 
group 1 

[Drosophila 
melanogaster] 



Length 
(aa) 



332 



Identity 
(%) 



38 



Positives 
(%) 



55 



Expect 



2e-51 



gi I 7321824 |qb|AAC37219.2 I 
(L31349) 



out at first 
[Drosophila 
melanogaster] 



487 



38 



55 



5e-51 



gi|l2643516|sp|Q9NLA6|OAF D 



ROME 



OUT AT FIRST 
PROTEIN 
[CONTAINS: OUT 
AT FIRST SHORT 
PROTEIN] 



487 



38 



55 



5e-51 



qi I 11386961 1 sp I 018638 I OAF D 



ROVI 



OUT AT FIRST 
PROTEIN 



305 



40 



58 



le-50 



Ascending Colon, Bone, Bone Marrow, Brain, Brown adipose, Cartilage, Cervix, Cochlea, 
Colon, Coronary Artery, Dermis, Duodenum, Epidermis, Hair Follicles, Heart, Hippocampus, 
Kidney, Kidney Cortex, Liver, Lung, Lymph node, Lymphoid tissue. Mammary gland/Breast, 
Myometrium, Esophagus, Ovary, OviductAJterine Tube/Fallopian tube. Pancreas, Parotid 
Salivary glands, Peripheral Blood, Pituitary Gland, Prostate, Respiratory Bronchiole, Retina, 
Salivary Glands, Skin, Small Intestine, Spinal Chord, Spleen, Stomach, Synovium/Synovial 
membrane. Thalamus, Thymus, Thyroid, Trachea, Urinary Bladder, Uterus, Vein, Vulva, Whole 
Organism. This information was derived by determining the tissue sources of the sequences that 
were included in the invention mcluding but not limited to SeqCalling sources. Public EST 
sources. Literature sources, and/or RACE sources. 



NOV5b also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5E. 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 5F. 
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Table 5F. ClustalW Sequence Alignment 



1) N0V5a (SEQ ID NO: 15) 

2) NOV5b (SEQ ID NO: 17) 

3) gi I 17136996] (SEQ ID NO: 55) 

4) gii7321824| (SEQ ID NO:56) 

5) gi I 12643516 I (SEQ ID NO: 57) 

6) gi 1113869611 (SEQ ID NO:5e) 

10 20 30 40 50 

....|....|....|....|....|....|....|....|.... 

NOVSa --- MRflPGi P 

NOVSb MRijPGl P 

gi 1 17136996 | MILKEEHPHQSIETgANgAgolBvRWRMASBxAiSRTR^AHGNCO 

gi I 7321824 I MILKEEHPKQSIElSANSj^lQQvRinmASlKAiSRTRQgAHGNCC 

gi 1 12643516 | MILKEEHPHQSIET^AtlSAiQ^VRWRMAjJQKAgSRTRSS^GNCCi 

gi 1 11386961 1 mSygIpScH B!SPPiG---H3TLR- 



NOVSa 

NOVSb 

gi 1 17136996 1 
gi|7321824| 
gi 1 12643516 | 
gilll38696l| gc 



60 70 80 

.|....|....|....|....|....|.. 

-U^PlLLlJiLFiliAPBG'^G- 

- LflipiLLLSLPiSjApj^TG 



90 



100 



HFFaHSRSFLWFLLCNL©, 



FLWFSLCNLgi 



JA2®QLLINVQNQGGEVI0ESIT5 



aSIollinvqnqggeviqesits 



iIqlli nvqnqggeviqes its 



gOLLI NVQNQGGEV IQES ITS 



NOVSa 
NOVSb 

gi 1 17136996 I 
gi|7321824| 
gi|12e435ie{ 
gi 1 113869611 



110 120 130 140 150 

....|....|....|....|....|....|....|....|....|....| 
SsDAiasnsBBlT ,iiap lignig§ FTAlB^KS!^Fg ^^ill35l l 

SsnAlBstlgBBlT ,Riap ligniy§ FTA)apKSBi?gF R^f !K35 l 



NIGEDLITLEFQKTDGTLITOffllDFRNEVQILKALVLGEEERGQSQYQVK 



nigedlitlefqktdgtlitqBidprnevqilkalvlgeeergqsqyqvk 



NIGEDLITLEFQKTDGTLITQffilDFRNEVQILKALVLGEEERGQSQYQVK 



EEERGQSOYOV^: 



NOVSa 
NOVSb 

gi 1 17136996 I 
gi|7321824| 
gi|l26435ie| 
gi|ll38696l| 



160 



170 



180 



190 



200 



I 



SvS|lqhn§iBp| 

BvHLQHNgll 



lAjSv^lS^iLHBDVAiNF^ 

iaISa^lSklhQdvaBnc^ 




NOVSa 
NOVSb 

gi|l7136996| 
gi|7321824| 
gi|l26435ie| 
gi|ll38696l| 



210 220 230 240 250 

igl^EjBiitFBrflO-BVDSBvFBBlLPgASEOA 
llfll130E|^bfll^-BVDSBvFBfc.PgASE0A 



hlSSscaea.^d/ 



SLPITRHLCSLCAEA.iDATyVRDVDLKAWAELPGSSIc=SLEAATEKFPC 



SLPITRHLCSLCAEA.'iDATYVRDVDLKAb'AELPGSSISSLEAATEKFPr 



SLPITRHL'; SLCAEA',DATYVRDVDLEAWAELPG?SISSLE.A.;\TEKFPr 
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NOVSa 
NOVSb 

giH7136996| 

gi|7321824| 
gl|l2e43516| 
gi| 113869611 



260 

■I- 

idrg: 

ORG 



270 280 

..|....|....|....|. 



ELI 
EL! 



LSTRCNEVSSLVIAPCL">"LETCIGWYPC3LKY:K3K 



L5TR.-:MEVPPLWAF.'L~>:LETCI~WYPr-;LKY:-Kn:- 



LSTRCNEVFfLMAP'L--?LETCI'r.-;YPC-LKY::-'"t 



LSTRCNEVPSLWAPrLC'ULETCIGWYPCGLKYCKGf- 



290 
..|.. 



300 
|....| 

D-- 

D-- 



NOVSa 
NOVSb 

gi| 171369961 
gij7321824 | 
gl 1 126435161 
gi|ll38696l| 




QPTNYRCGIKTCRKCTQFTYYVRQKQQCLWDEj 



QPTNYRCG I KTCRKCTQFTYYVRQKQQCLWDEJ 



:rrgelqlmqmrcarrrn 
lrrgelqlmqmrcarrrn 



360 370 380 390 400 

.... |.. .. |. ... |.. .. |. ... |. ...].... I-. ..|....|.... I 

NOVSa DP^IH 

NOVSb DPVffl 

gi|17136996| - 

gi I 7321824 I GSEFGDDASATcBBgETRAATTTATITGGGAGGSGKDTTAGTTTTTNKLH 
gi 1 12643516 | GSEFGDDASATcHgETRAATTTATITGGGAGGSGKDTTAATTTTTNKLR 
gi|ll38696l| 

410 420 430 440 450 

....|....|....|....|....|....|....|....|....|....| 

NOVSa - 

NOVSb 

gi|17136996| 

gi I 7321824 I QLLLLVQQQMPFTLWSFPVHHISQSHHQSQSQHKPSRQQKQHQHHSQVAP 

gi I 12643516 | QLLLLVQQQMPFALWSFPVHHISQSHHQSQSQHKPSRQQKQHQHHSQVAP 

gi|ll38696l| - - " " 

460 470 480 

....|....|....|....|....|....|....|.. 

NOVSa 

NOVSb 

gi|l7136996| 

gi 1 7321824 | TSHHQSSSSTPPTPSTSSSPPSSSSSSSSSAMAAIVA 

gi 1 12643516 | TSHHQSSSSTPPTPSTSSSPPSSSSSSSSSAMAAIVA 

gi|ll38696l| 



Tables 5G-I list the domain description from DOMAIN analysis results against NOV5a. 
This indicates that the NOVSa sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table 5G. Domain Analysis of NOV5 

oil 17136996 1 ref I NP 477040.11 oaf-Pl; transcript near decapentaplegic; 
transcript-near-decapentaplegic; near dpp 
complementation group 1 [Drosophlla melanogaster] 

CD- Length = 332 Score = 202 bits (515), Expect = 2e-51 

This sequence from human chromosome 1 1 encodes for a novel protein which shows 
some sequence similarity to the Drosophila melanogaster Out At First (OAF) protein. Out At 
First is expressed in clusters of cells during germband extension, throughout the developing 
nervous system, and in the gonads of both sexes throughout the lifecycle. Mutation of the 
Drosophila gene is fatal and causes nervous system defects. 

The disclosed NOV5 nucleic acid of the invention encoding an Out At First-like protein 
includes the nucleic acid whose sequence is provided in Table 5 A or a fragment thereof The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown m Table 5A while still encoding a protein that maintains its 
Out At First-like activities and physiological functions, or a fragment of such a nucleic acid. The 
invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least in 
part to enhance the chemical stability of the modified nucleic acid, such that they may be used, 
for example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant N0V5a and NOV5b nucleic acids, and their complements, up to about 38 
percent of the bases may be so changed. 

The disclosed N0V5a protein of the invention includes the Out At First-like protein 
whose sequence is provided in Table 5B. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residue shown in Table 5B while 
still encoding a protein that maintains its Out At First-like activities and physiological functions, 
or a functional Augment thereof In the mutant or variant protein, up to about 62 percent of the 
residues may be so changed. 
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The disclosed N0V5b protein of the invention includes the Out At First-like protein 
whose sequence is provided in Table 5D. The invention also includes a mutant or variant protein 
any of whose residues may be changed fi-om the corresponding residue shown in Table 5D while 
still encoding a protein that maintains its Out At First-like activities and physiological functions, 
or a functional fragment thereof. In the mutant or variant protem, up to about 62 percent of the 
residues may be so changed. 

The N0V5 nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various diseases, disorders and conditions. The N0V5 nucleic acid, or 
fragments thereof, may fiulher be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

N0V5 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. 

The disclosed N0V5a polypeptide has muUiple hydrophilic regions, each of which can 
be used as an immunogen. In one embodiment, a contemplated N0V5a epitope is from about 
amino acids 40 to 75. In another embodiment, a contemplated NOV5a epitope is from about 
amino acids 80 to 87. In other specific embodiments, contemplated N0V5a epitopes are from 
about amino acids 95 to 105, 110 to 145, 155 to 180, and 225 to 260. 

The disclosed N0V5b polypeptide has multiple hydrophilic regions, each of which can 
be used as an immunogen. In one embodiment, a contemplated N0V5b epitope is from about 
amino acids 40 to 75. In another embodiment, a contemplated NOV5b epitope is from about 
amino acids 80 to 90. In other specific embodiments, contemplated NOV5b epitopes are from 
about amino acids 95 to 105, 1 10 to 145, 160 to 220, and 225 to 260. 

NOV6 

N0V6 includes two EphA6/ehk-2-like proteins disclosed below. The disclosed 
sequences have been named N0V6a and N0V6b. 

N0V6a 

A disclosed NOV6a nucleic acid of 3641 nucleotides identified as SEQ ID NO: 19 (also 
referred to as CG55704-01) encoding an EphA6/ehk-2-like protein is shown in Table 6A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 19- 
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2 land ending with a TGA codon at nucleotides 3124-3126. Putative untranslated regions are 
indicated by underline. 



Table 6A. 
NOV6a Polynucleotide 
SEQ ID NO;19 

AGAGAACCAGCGAGAGCCA TGGGGGGCTGCGAAGTCCGGGAATTTCTTTTGCAATTTGGT 60 

TTCTTCTTGCCCCTGCTGACAGCTTGGACCGGCGACTGCAGTCACGTCTCCAACCAAGTT 120 

GTGTTGCTTGATACATCTACAGTGATGGGAGAACTAGGATGGAAAACATATCCACTGAAT 180 

GGGTGGGATGCCATTACTGAAATGGATGAACACAACAGGCCCATACATACATACCAGGTA 240 

TGCAATGTCATGGAACCAAACCAGAACAACTGGCTTCGTACTAACTGGATCTCTCGTGAT 300 

GCTGCTCAGAAAATCTATGTGGAAATGAAGTTCACATTGAGAGATTGTAACAGCATCCCA 360 

TGGGTCTTGGGAACGTGTAAAGAAACATTTACTCTGTATTATATTGAATCTGACGAATCC 420 

CACGGAACTAAATTCAAGCCAAGCCAATATATAAAGATTGACACAATTGCTGCGGATGAG 480 

AGTTTTACTCAGATGGATTTGGGTGATCGCATCCTTAAACTCAACACTGAAATTCGTGAG 54 0 

GTGGGGCCT ATAGAAAGGAAAGGATTTTATCTGGCTTTTCAAGACATTGGGGCGTGCATT 600 

GCCCTGGTTTCAGTCCGTGTTTTCTACAAGAAATGCCCCTTCACTGTTCGTAACTTGGCC 660 

ATGTTTCCTGATACCATTCCAAGGGTTGATTCCTCCTCTTTGGTTGAAGTACGGGGTTCT 720 

TGTGTGAAGAGTGCTGAAGAGCGTGACACTCCTAAACTGTATTGTGGAGCTGATGGAGAT 780 

TGGCTGGTTCCTCTTGGAAGGTGCATCTGCAGTACAGGATATGAAGAAATTGAGGGTTCT 84 0 

TGCCATGCTTGC AGACCAGGATTCTATAAAGCTTTTGCTGGGAACACAAAATGTTCTAAA 9 0 0 

TGTCCTCCACACAGTTTAACATACATGGAAGCAACTTCTGTCTGTCAGTGTGAAAAGGGT 960 

TATTTCCGAGCTGAAAAAGACCCACCTTCTATGGCATGTACCAGGCCACCTTCAGCTCCT 1020 

AGGAATGTGGTTTTTAACATCAATGAAACAGCCCTTATTTTGGAATGGAGCCCACCAAGT 1080 

GACACAGGAGGGAGAAAAGATCTCACATACAGTGTAATCTGTAAGAAATGTGGCTTAGAC 114 0 

ACCAGCCAGTGTGAGGACTGTGGTGGAGGACTCCGCTTCATCCCAAGACATACAGGCCTG 1200 

ATCAACAATTCCGTGATAGTACTTGACTTTGTGTCTCACGTGAATTACACCTTTGAAATA 1260 

GAAGCAATGAATGGAGTTTCTGAGTTGAGTTTTTCTCCCAAGCCATTCACAGCTATTACA 1320 

GTGACCACXSGATCAAGATGCACCTTCCCTGATAGGTGTGGTAAGGAAGGACTGGGCATCC 1380 

CAAAATAGCATTGCCCTATCATGGCAAGCACCTGCTTTTTCCAATGGAGCCATTCTGGAC 1440 

TACGAGATCAAGTACTATGAGAAAGAACATGAGCAGCTGACCTACTCTTCCACAAGGTCC 15 00 

AAAGCCCCCAGTGTCATCATCACAGGTCTTAAGCCAGCCACCAAATATGTATTTCACATC 1560 

CGAGTGAGAACTGCGACAGGATACAGTGGCT ACAGTCAGAAATTTGAATTTGAAACAGGA 1620 

GATGAAACTTCTGACATGGCAGCAGAACAAGGACAGATTCTCGTGATAGCCACCGCCGCT 1680 

GTTGGCGGATTCACTCTCCTCGTCATCCTCACTTTATTCTTCTTGATCACTGGGAGATGT 1740 

CAGTGGTACATAAAAGCCAAGATGAAGTCAGAAGAGAAGAGAAGAAACCACTTACAGAAT 1800 

GGGCATTTGCGCTTCCCGGGAATTAAAACTTACATTGATCCAGATACATATGAAGACCCA 1860 

TCCCTAGCAGTCCATGAATTTGCAAAGGAGATTGATCCCTCAAGAATTCGTATTGAGAGA 1920 

GTCATTGGGGCAGGTGAATTTGGAGAAGTCTGTA6TGGGCX3TTT6AAGACACCAGGGAAA 1980 

AGAGAGATCCCAGTTGCCATTAAAACTTTGAAAGGTGGCCACATGGATCGGCAAAGAAGA 2040 

GATTTTCTAAGAGAAGCTAGTATCATGGGCCAGTTTGACCATCCAAACATCATTCGCCTA 2100 

GAAGGGGTTGTCACCAAAAGATCCTTCCCGGCCATTGGGGTGGAGGCGTTTTGCCCCAGC 2160 

TTCCTGAGGGCAGGGTTTTTAAATAGCATCCAGGCCCCGCATCCAGTGCCAGGGGGAGGA 2220 

TCTTTGCCCCCCAGGATTCCTGCTGGCAGACCA6TAATGATTGTGGTGGAATATATGGAG 2280 

AATGGATCCCTAGACTCCTTTTTGCGGAAGCATGATGGCCACTTCACAGTCATCCAGTTG 2340 

GTCGGAATGCTCCGAGGCATTGCATCAGGCATGAAGTATCTTTCTGATATGGGTTATGTT 2400 

CATCGAGACCTAGCGGCTCGGAATATACTGGTCAATAGCAACTTAGTATGCAAAGTTTCT 2460 

GATTTTGGTCTCTCCAGAGTGCTGGAAGATGATCCAGAAGCTGCTTATACAACAACTGGT 2520 

GGAAAAATCCCCATAAGGTGGACAGCCCCAGAAGCCATCGCCTACAGAAAATTCTCCTCA 2580 

GCAAGCGATGCATGGAGCTATGGCATTGTCATGTGGGAGGTCATGTCCTATGGAGAGAGA 2640 

CCTTATTGGGAAATGTCTAACCAAGATGTCATTCTGTCCATTGAAGAAGGGTACAGACTT 2700 

CCAGCTCCCATGGGCTGTCCAGCATCTCTACACCAGCTGATGCTCCACTGCTGGCAGAAG 276 0 

GAGAGAAATCACAGACCAAAATTTACTGACATTGTCAGCTTCCTTGACAAACTGATCCGA 282 0 

AATCCCAGTGCCCTTCACACCCTGGTGGAGGACATCCTTGTAATGCCAGAGTCCCCTGGT 288 0 

GAAGTTCCGGAATATCCTTTGTTTGTCACAGTTGGTGACTGGCTAGATTCTATAAAGATG 294 0 

GGGCAATACAAGAATAACTTCGTGGCAGCAGGGTTTACAACATTTGACCTGATTTCAAGA 300 0 

ATGAGCATTGATGACATTAGAAGAATTGGAGTCATACTTATTGGACACCAGAGACGAATA 3060 

GTCAGCAGCATACAGACTTTACGTTTACACATGATGCACAT ACAGGAGAAGGGATTTCAT 312 0 

GTATG AAAGTACCACAAGCACCTGTGTTTTGTGCCTCAGCATTTCTAAAATGAACGATAT 318 0 

CCTCTCTACTACTCTCTCTTCTGATTCTCCAAACATCACTTCACAAACTGCAGTCTTCTG 324 0 

TTCAGACTATAGGCACACACCTTATGTTTATGCTTCCAACCAGGATTTTAAAATCATGCT 330 0 

ACATAAATCCGTTCTGAATAACCTGCAACTAAAACCCTGGCCCACTGCAGATTATTGCTA 336 0 

CGCAATGCAACAGCTTTAAAACCTATCTAGGCCCATGAATGGAAAACAAATCCAAATCCG 3420 

ATCCTTGAAAAGCAAAGGCTCTAAAGAAGCTCTTCAGAAGAGACGGTAAAGAATGAATTC 3480 
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TTTTACTTATCACCCAACCACATTTCTTAAAAATGTGTTTTGGTGTCTTTTCCTACCAAA 3 540 
TTTCTGCTCTACAAGGCAGTCAGTTAAATCTCTCATTTCATAATTTTCACTGTGATAGAT 3600 
CCTTGCTCTCTCCTCTTTTAATAAATTTAATAAAACTTTAA 



The disclosed N0V6a nucleic acid sequence, has 3028 of 3367 bases (89%) identical to a 
gb:GENBANK-ID:MMU58332|acc:U58332.1 mRNA from Mus musculus (Mus musculus 
receptor tyrosine kinase mRNA, complete cds). The EphA6/ehk-2 disclosed in this invention 
maps to chromosome 3 

A disclosed NOV6a polypeptide (SEQ ID NO:20) encoded by SEQ ID N0:19 is 1035 
amino acid residues and is presented using the one-letter amino acid code in Table 6B. Signal P, 
Psort and/or Hydropathy results predict that N0V6a appears to be a Type la membrane protein, 
contains a signal peptide, and is likely to be localized in the plasma membrane with a certainty of 
0.4600. In other embodiments, NOV6a is also likely to be localized to the endoplasmic 
reticulum with a certainty of 0.1000, or outside the cell with a certainty of 0.1000. The most 
probable cleavage site is between positions 22 and 23: residues LTA-WT. 



Table 6B. 




NOV6a Polypeptide 




S£QIDNO:20 




MGGCEVIffiPLLQFGFPLPLLTAWTGDCSHVSNQVVLLDTSTVMGELGWKTYPIiNGWnAIT 


60 


EMDEHNRPIHTYQVCNVMEPNQlOraLRTHWISRDAAQKIYVEMKFTLRDCNSIPWVLGTC 


120 


KETFTLYYIESDESHGTKFKPSQYIKIDTIAADESFTQMDLGDRILKIJSTEIREVGPIER 


180 


KGFYLAFQDIGACIALVSVRVFYKKCPFTVHNLAMFPDTIPRVDSSSLVEVRGSCVKSAE 


240 


ERDTPKLYCGADGDWLVPLGRCICSTGYEEIEGSCHACRPGFYKAFAOJTKCSKCPPHSL 


300 


TYMEATSVCQCEKGYFRAEKDPPSMACTRPPSAPRNWFNINETALILEWSPPSDT6GRK 


360 


DLTYSVICKKCGLDTSQCEDCGGGLRFIPRHTGLINNSVIVLDFVSHVNYTFEIEAMNGV 


420 


SELSFSPKPFTAITVTTDQDAPSLIGWRKDWASQNSIALSWQAPAFSNGAILDYEIKYY 


480 


EKEHEQLTYSSTRSKAPSVIITGLKPATKYVFHIRVRTATGYSGYSQKFEFETGDETSDM 


540 


AAEQGQILVIATAAVGGFTLLVILTLFFLITGRCQWYIKAKMKSEEKRRNHLQN6HLRFP 


600 


GIKTYIDPDTYEDPSLAVHEFAKEIDPSRIRIERVIGAGEFGEVCSGRLKTPGKREIPVA 


660 


IKTLKGGHMDRQRRDPLREASIMGQFDHPNIIRLEGWTKRSFPAIGVEAFCPSFLRAGF 


720 


LNSIQAPHPVPGGGSLPPRIPAGRPVMIWEYMENGSLDSFLRKHDGHFTVIQLVOILRG 


780 


lASGMKYLSDMGYVHRDLAARNILVNSNLVCKVSDFGLSRVLEDDPEAAYTTTGGKIPIR 


840 


WTAPEAIAYRKFSSASDAWSY6IVMWEVMSYGERPYWEMSNQDVILSIEEGYRLPAPMGC 


900 


PASLHQLMLHCWQKERNHRPKFTDIVSFLDKLIRNPSALHTLVEDILVMPESPGEVPEYP 


960 


LFVTVGDVJLDSIKMGQYKNNFVAAGFTTFDLISRMSIDDIRRIGVILIGHQRRIVSSIQT 


1020 


LRLHMMHIQEKGFHV 





The disclosed N0V6a amino acid sequence has 1008 of 1035 amino acid residues (97%) 
identical to, and 1021 of 1035 amino acid residues (98%) similar to, the 1035 amino acid residue 
ptnr:SWISSNEW-ACC:Q62413 protein from Mus musculus (Mouse) (EPHRIN TYPE-A 
RECEPTOR 6 PRECURSOR (EC 2.7.1.112) (TYROSINE-PROTEIN KINASE RECEPTOR 
EHK-2) (EPH HOMOLOGY KINASE-2)). 

N0V6a is expressed at least in lung, testis, and B-cells, brain, ear, ovary, thymus, and 

spleen. 
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NOV6b 

A disclosed N0V6b nucleic acid of 3692 nucleotides identified as SEQ ID N0:21 (also 
referred to as CG55704-03) encoding an EphA6/ehk-2-like protein is shown in Table 6C. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 19-21 
and ending with a TGA codon at nucleotides 3124-3126. Putative untranslated regions are found 
upstream from the initiation codon and downstream from the termination codon, and are 
indicated by underline. 



Table 6C. 
NOV6b Polynucleotide 
SEQ ID NO:21 

AGAGAACCAGCGAGAGCCA TGGGGGGCTGCGAAGTCCGGGAATTTCTTTTGCAATTTGGT 60 

TTCTTCTTGCCTCTGCTGACAGCGTGGCCAGGCGACTGCAGTCACGTCTCCAACAACCAA 120 

GTTGTGTTGCTTGATACAACAACTGTACTGGGAGAGCTAGGATGGAAAACATATCCATTA 180 

AATGGGTGGGATGCCATCACTGAAATGGATGAACATAATAGGCCCATTCACACATACCAG 240 

GTATGTAATGTAATGGAACCAAACCAAAACAACTGGCTTCGTACAAACTGGATCTCCCGT 300 

GATGCAGCTCAGAAAATTTATGTGGAAATGAAATTCACACTAAGGGATTGTAACAGCATC 360 

CCATGGGTCTTGGGGACTTGCAAAGAAACATTTAATCTGTTTTATATGGAATCAGATGAG 420 

TCCCACGGAATTAAATTCAAGCCAAACCAGTATACAAAGATCGACACAATTGCTGCTGAT 480 

GAGAGTTTTACCCAGATGGATTTGGGTGATCGCATCCTCAAACTCAACACTGAAATTCGT 54 0 

GAGGTGGGGCCTATAGAAAGGAAAGGATTTTATCTGGCTTTTCAAGACATTGGGGCGTGC 600 

ATTGCCCTGGTTTCAGTCCGTGTTTTCTACAAGAAATGCCCCTTCACTGTTCGTAACTTG 660 

GCCATGTTTCCTGATACCATTCCAAGGGTTGATTCCTCCTCTTTGGTTGAAGTACGGGGT 720 

TCTTGTGTGAAGAGTGCTGAAGAGCGTGACACTCCTAAACTGTATTGTGGGGCTGATGGA 780 

GATTGGCTGGTTCCTCTTGGAAGGTGCATCTGCAGTACAGGATATGAAGAAATTGAGGGT 84 0 

TCTTGCCATGCTTGCAGACCAGGATTCTATAAAGCTTTTGCTGGGAACACAAAATGTTCT 900 

AAATGTCCTCCACACAGTTTAACATACATGGAAGCAACTTCTGTCTGTCAGTGTGAAAAG 96 0 

GGTTATTTCCGAGCTGAAAAAGACCCACCTTCTATGGCATGTACCAGGCCACCTTCAGCT 1020 

CCTAGGAATGTGGTTTTTAACATCAATGAAACAGCCCTTATTTTGGAATGGAGCCCACCA 10 8 0 

AGTGACACAGGAGGGAGAAAAGATCTCACATACAGTGTAATCTGTAAGAAATGTGGCTTA 114 0 

GACACCAGCCAGTGTGAGGACTGTGGTGGAGGACTCCGCTTCATCCCAAGACATACAGGC 12 00 

CTGATCAACAATTCCGTGATAGTACTTGACTTTGTGTCTCACGTGAATTACACCTTTGAA 12 6 0 

ATA6AAGCAATGAATGGAGTTTCTGAGTTGAGTTTTTCTCCCAAGCCATTCACAGCTATT 1320 

ACAGTGACCACGGATCAAGATGCACCTTCCCTGATAGGTGTGGTAAGGAAGGACTGGGCA 138 0 

TCCCAAAATAGCATTGCCCTATCATGGCAAGCACCTGCTTTTTCCAATGGAGCCATTCTG 144 0 

GACTACGAGATCAAGTACTATGAGAAAGTCTACCCACGGATAGCGCCGGCATTTTGGCAC 1500 

TACCTGCGGGTAGAAGAACATGAGCAGCTGACCTACTCTTCCACAAGGTCCAAAGCCCCC 1560 

AGT6TCATCATCACAGGTCTTAAGCCAGCCACCAAATATGTATTTCACATCCGAGTGAGA 1620 

ACTGCGACAGGATACAGTGGCTACAGTCAGAAATTTGAATTTGAAACAGGAGATGAAACT 1680 

TCT6ACATGGCAGCAGAACAAGGACAGATTCTCGTGATAGCCACCGCCGCTGTTGGCGGA 1740 

TTCACTCTCCTCGTCATCCTCACTTTATTCTTCTTGATCACTGGGAGATGTCAGTGGTAC 1800 

ATAAAAGCCAAGATGAAGTCAGAAGAGAAGAGAAGAAACCACTTACAGAATGGGCATTTG 1860 

CGCTTCCCGGGAATTAAAACTTACATTGATCCAGATACATATGAAGACCCATCCCTAGCA 1920 

GTCCATGAATTTGCAAAGGAGATTGATCCCTCAAGAATTCGTATTGA6AGAGTCATTGGG 1980 

GCAGGTGAATTTGGAGAAGTCTGTAGTGGGCGTTTGAAGACACCAGGGAAAAGAGA6ATC 2040 

CCAGTTGCCATTAAAACTTTGAAAGGTGGCCACATGGATCGGCAAAGAAGAGATTTTCTA 2100 

AGAGAAGCTAGTATGATGGGCCAGTTTGACCATCCAAACATCATTCGCCTAGAAGGGGTT 2160 

GTCACCAAAAGATCCTTCCCGGCCATTGGGGTGGAGGCGTTTTGCCCCAGCTTCCTGAGG 2220 

GCAGGGTTTTTAAATAGCATCCAGGCCCCGCATCCAGTGCCAGGGGGAGGATCTTTGCCC 2280 

CCCAGGATTCCTGCTGGCAGACCAGTAATGATTGTGGTGGAATATATGGAGAATGGATCC 2340 

CTAGACTCCTTTTTGCGGAAGCATGATGGCCACTTCACAGTCATCCAGTTGGTCGGAATG 2400 

CTCCGAGGCATTGCATCAGGCATGAAGTATCTTTCTGATATGGGTTATGTTCATCGAGAC 2460 

CTAGCGGCTCGGAATATACTGGTCAATAGCAACTTAGTATGCAAAGTTTCTGATTTTGGT 2520 

CTCTCCAGAGTGCTGGAAGATGATCCAGAAGCTGCTTATACAACAACTGGTGGAAAAATC 2580 

CCCATAAGGTGGACAGCCCCAGAAGCCATCGCCTACAGAAAATTCTCCTCAGCAAGCGAT 2640 

GCATGGAGCTATGGCATTGTCATGTGGGAGGTCATGTCCTATGGAGAGAGACCTTATTGG 2700 

GAAATGTCTAACCAAGATGTCATTCTGTCCATTGAAGAAGGGTACAGACTTCCAGCTCCC 2760 

ATGGGCTGTCCAGCATCTCTACACCAGCTGATGCTCCACTGCTGGC AGAAGGAGAGAAAT 2820 
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CACAGACCAAAA.TTTACTGACATTGTCAGCTTCCTTGACAAACTGATCCGAAATCCCAGT 


2880 


GCCCTTCACACCCTGGTGGAGGACATCCTTGTAATGCCAGAGTCCCCTGGTGAAGTTCCG 


2940 


GAATATCCTTTGTTTGTCACAGTTGGTGACTGGCTAGATTCTATAAAGATGGGGCAATAC 


3000 


AAGAATAACTTCGTGGCAGCAGGGTTTACAACATTTGACCTGATTTCAAGAATGAGCATT 


3oeo 


GATGACATTAGAAGAATTGGAGTCATACTTATTGGACACCAGAGACGAATAGTCAGCAGC 


3120 


ATACAGACTTTACGTTTACACATGATGCACATACAGGAGAAGGGATTTCATGTATGAAAG 


3180 


TACCACAAGCACCTGTGTTTTGTGCCTCAGCATTTCTAAAATGAACGATATCCTCTCTAC 


3240 


TACTCTCTCTTCTGATTCTCCAAACATCACTTCACAAACTGCAGTCTTCTGTTCAGACTA 


3300 


TAGGCACACACCTTATGTTTATGCTTCCAACCAGGATTTTAAAATCATGCTACATAAATC 


3360 


CGTTCTGAATAACCTGCAACTAAAACCCTGGCCCACTGCAGATTATTGCTACGCAATGCA 


3420 


ACAGCTTTAAAACCTATCTAGGCCCATGAATGGAAAACAAATCCAAATCCGATCCTTGAA 


3480 


AAGCAAAGGCTCTAAAGAAGCTCTTCAGAAGAGACGGTAAAGAATGAATTCTTTTACTTA 


3540 


TCACCCAACCACATTTCTTAAAAATGTGTTTTGGTGTCTTTTCCTACCAAATTTCTGCTC 


3600 


TACAAGGCAGTCAGTTAAATCTCTCATTTCATAATTTTCACTGTGATAGATCCTTGCTCT 


3660 


CTCCTCTTTTAATAAATTTAATAAAACTTTAA 





The disclosed NO V6b nucleic acid sequence has 302S of 3367 bases (89%) identical to a 
gb:GENBANK-ID:MMU58332|acc:U58332.1 mRNA from Mus musculus (Mus musculus 
receptor tyrosine kinase mRNA, complete cds) 

if- 

Q A disclosed N0V6b polypeptide (SEQ ID NO:22) encoded by SEQ ID N0:2 1 is 1 035 

11= amino acid residues and is presented using the one-letter amino acid code in Table 6D. Signal P, 

hll Psort and/or Hydropathy results predict that N0V6a appears to be a Type la membrane protein, 

== = contains a signal peptide, and is likely to be localized in the plasma membrane with a certainty of 

O 0.4600. In other embodiments, N0V6b is also likely to be localized to the endoplasmic 

reticulum with a certainty of 0. 1 000, or outside the cell with a certainty of 0. 1 000. The most 

y-^ probable cleavage site is between positions 22 and 23: residues LTA-WP. 

1'^ 



Table 6D. 




NOV6b Polypeptide 




SEQ ID NO:22 




MGGCEVREFLLQFGFFLPLLTAWPGDCSHVSNNQWLLDTTTVLGELGWKTYPLNGWDAI 


60 


TE^roEHNRP IHTYQVCNVME PNQNNWLRTNWI SRDAAQKI YVEMKFTLRDCNS I PHVLGT 


120 


CKETFNLFYMESDESHGIKFKPNQYTKIDTIAADESFTQMDLGDRILKLNTEIREVGPIE 


180 


RKGFYLAFQDIGACIALVSVRVFYKKCPFTVRNLAMFPDTIPRVDSSSLVEVRGSCVKSA 


240 


EERDTPKLYCGADGDWLVPLGRCICSTGYEEIEGSCHACRPGFYKAFAGNTKCSKCPPHS 


300 


LTYMEATSVCQCEKGYFRAEKDPPSMACTRPPSAPRNWFNINETALILEWSPPSDTGGR 


360 


KDLTYSVICKKCGLDTSQCEDCGGGLRFIPRHTGLINNSVIVLDFVSHVNYTFEIEAMNG 


420 


VSELSFSPKPFTAITVTTDQDAPSLIGWRKDWASQNSIALSWQAPAFSNGAILDYEIKY 


480 


YEKVYPRIAPAFWHYLRVEEHEQLTYSSTRSKAPSVIITGLKPATKYVFHIRVRTATGYS 


540 


GYSQKFEFETGDETSraflAAEQGQILVIATAAVGGFTLLVILTLFFLlTGRCQWYIKAKMK 


600 


SEEKRSI1HLQNGHLRFP6IKTYIDPDTYEDPSLAVHEFAKEIDPSRIRIERVI6ASEFGE 


660 


VCSGRLKTPGKREIPVAIKTLKGGHMDRQRRDFLREASIMGQFDHENIIRLEGWTKRSF 


720 


PAXGVEAFCPSFLRAGFLNSIQAPHPVPGGGSLPPRIPAGRPVMIWEYMENGSLDSFLR 


780 


KHDGHFTVXQLVGMLRGIASGMKYLSDMGYVHRDLAASNILVNSNLVCKVSDFGLSRVLE 


840 


DDPEAAYTTTGGKIPIRWTAPEAIAYRKFSSASDAWSYGIVMWEVMSYGERPYWEMSNQD 


900 


VILSIEEGYRLPAPMGCPASLHQLMLHCWQKERNHRPKFTDIVSFLDKLIRNPSALHTLV 


960 


EDILVMPESPGEVPEYPLFVTVGDWLDSIKMGQYKNNFVAAGFTTFDLISRMSrDDIRRI 


1020 


GVI L IGHQRRI VS S I QTL.RLHMMHIQEKGFHV 





The disclosed N0V6b amino acid sequence has 1008 of 1035 amino acid residues (97%) 
identical to, and 1021 of 1035 amino acid residues (98%) similar to, the 1035 amino acid residue 
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ptnr:SWISSNEW-ACC:Q62413 protein from Mus musculus (Mouse) (EPHRIN TYPE-A 
RECEPTOR 6 PRECURSOR (EC 2.7.1.112) (TYROSINE-PROTEIN KINASE RECEPTOR 
EHK-2) (EPH HOMOLOGY KINASE-2)). 

NOV6b is expressed at least in lung, testis, and B-cells, brain, ear, ovary, thymus, and 

Spleen. 



Table 6E. BLAST results for NOV6 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Lengt 
h 
(aa) 


Identit 
y (%) 


Positive 
s {%) 


Expec 
t 


qi 1 4885211 IreflNP 

o n o o A 1 1 

(NM_005233) 


EphA3 ; Ephrin 

{human embryo 
kinase 1) ; eph- 
like tyrosine 
kinase 1 (human 
embryo kinase 
1) ; ephrin 
receptor EphA3 
rwnrno aaoiensl 


983 


62 


76 


0.0 


m' llOCs'5Anl CT^ 1 Pfl Q7 

59|EPB1 RAT 


RECEPTOR 1 
PRECURSOR 

(TYROSINE- 
PROTEIN KINASE 
RECEPTOR EPH- 2) 

(ELK) 


984 


54 


69 


0.0 


qi|8134439|sp|Q91 
694|EP4B XENLA 


EPHRIN TYPE-A 
RECEPTOR 4B 
PRECURSOR 

(TYROSINE- 
PROTEIN KINASE 
RECEPTOR PAG) 

(PAGLIACCIO) 


985 


58 


72 


0.0 


qi|l079403|pir| |A 

55599 


embryo kinase 5 
- chicken 


995 


53 


69 


0.0 


gi 1 1706629 | sp | P54 
757|EPA5 RAT 


EPHRIN TYPE-A 
RECEPTOR 5 
PRECURSOR 

(TYROSINE- 
PROTEIN KINASE 
RECEPTOR EHK-1) 

(EPH HOMOLOGY 
KINASE- 1) 


1005 


59 


73 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 6F. 
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Table 6F Information for the ClustalW proteins 



1) NOVea (SEQ ID NO: 19) 

2) N0V6b (SEQ ID N0:21) 

3) gi|4885211| (SEQ ID NO:59) 

4) gij 125340 I (SEQ ID NO: 60) 

5) gij 8134439] (SEQ ID N0:61) 

6) gij 1079403 I (SEQ ID NO:62) 

7) gijl706629| (SEQ ID NO:63) 

10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 

N0V6a MGGCEVREFLLQFGFFLPHfr 

N0V6b MGGCEVREFLLQFGFFLpBBt 

gi I 4885211 1 MDCQLSILLLLSCSHd 

gi 1 125340 1 — maldclISSf 

gi I 81344391 MAGIVHGILFCGLFGIJcW 

gi 1 1079403 I MPGPERTMGPLWPCCLPflA 

gi 1 1706629 | MKGSGPRGAGRRRTQGRGGGGDTPRVPASLAGCYSAPLKGPLWTCUSCA 



60 



70 



80 



90 



100 



N0V6a 

N0V6b iWPGDC§HVgN^v{S!Pr| 

gi I 4885211 1 iFGELIPQPg 

gi| 125340 1 LLASA\#^EE---T[I®3RflAT, 

gi I 813443 91 fVTGSRIYP^ 

gi|l079403l LLP-LLiAVEE---T[^^EjAT, 

gl 1 1706629 I §LRTLl||SP| 




llg^KNTSi 



N0V6a 
N0V6b 

gil48852lll 
gi 1 125340 I 
gi 1 8134439 I 
gi 1 1079403 I 
gi 1 1706629 I 



110 
■I- 

IPl 



120 



130 



I 



140 150 
..|....|....l 



IT YQVCNVM ESlQNNWLRTiS'.-J I 



E3lYVEfKFTLRDCNS§pffiv»GT 



jlYVESKFTLRDCNSapffivWGT 



SSlYVEiKFTLRDCNSlipIIvgGT 




I'SElKFTI.F.Dr:N=ilF^|GT 



160 



170 



N0V6a 

N0V6b 

gij 4885211 1 
gi 1 125340 I 
gi|8134439| 
gi 1 1079403 1 
gij 1706629 I 




SHGifl Bps! 

SHGi|S Hp: 

IDHGVS- 

IVIAlflKSAFisiAl 

KERF r 

'DSATgrPPl 
lENGRN 1| 





N0V6a 
N0V6b 

gi|488521l| 



210 



220 



230 



,(....!, 



240 



|KLNTE-lRi»VGFp'#3KSFYLAFCE:t3ACJALVSVRVFyKKCF 



80 



250 



gi|125340| 
gi I 8134439 I 
gi 1 1079403 I 
gi|l706629| 







iPSilSsFYLAFQc3GAC3^L!?SVRVFj3KKCP] 


ISklnteSr^gpISSSkgfylafqdSgacOalvsvrvfykkcpi 



Sli 




260 270 280 290 300 



N0V6a 
NOV€b 

gi|488521l| 
gi 1 125340 I 
gl|8134439{ 
gi 1 1079403 I 
gi 1 1706629 I 



D?*SLVEV: 



liO^SGA 



IPH-: 

'li 



DGr|wLVFil3"rar 



DGEWLVPIcScaC 



IStsSLV 



310 



N0V6a 
N0V6b 

gi|488521l{ 
gi 1 125340 I 
gi 1 8134439 I 
gi 1 1079403 I 
gi|l706S29| 



ST| 

st! 

N. 



-IgiEGi 

-glEGSl 
-gRGFl 

-gHNGi 

'G' 
gKNG' 



CSKCPPHSaTQfflE 



CSKCPPHS 



320 330 340 350 

p BBte jDGSMKBilS33!BsiiQEBGgMNBR^ 

|PA§rg^SQEAEG^HS3s^R§PS|S^P iSlgR 

|PS@r^SOG§EGBvHffill^RBTSgGl|NgvBR 
PHIQ' 



N0V6a 

N0V6b 

gi|488521ll 
gi 1 125340 1 
gi|8134439| 
gi 1 1079403 I 
gi 1 1706629 I 



3S0 



370 



380 



390 



400 



jDPPSMACTRPPSAPRNVgSaNSNETSlLEWiPPSDTGGRigDl 



YFRAijaDPPimCTRPPSiPRNVISKliNETSSLil'flffipaDTGGRiaDl 




NOVSa 
NOVSb 

gi|488521l| 
gi 1 125340 I 
gi|8134439| 
gi|l079403| 
gi| 1706629 I 




410 420 430 440 

'SOSErSGG^SIBHTS^NNSBlj 

soBedBgc^SBhtBi^sIiI 
ii kqBbpBspnBHBI^Bi^^' 

sBSKBODNBEBHII^BlECRBsisSLl 



450 




igrgaBi^rB)] 
[shacvBeeBIq] 



460 



NOVea 
NOVeb 

gi|48a521l| 
gi 1 125340 I 
gi|8134439| 





rwGvSi? 


Ts 




■BE 






"MGVSr 


3s 



470 
..|....|. 

iFSPKPj 

iFSPKPiriir 

3PPK^A§Ss| 

|PFP 
IQiPEQOgA' 



480 



490 



500 



:^TT.;i!:SAP.-iii 



ttn:a.^p> 




[gvSdwa 
iPiMva 

_|PKEI 

81 



giSiSIiitLSK 



gi 1 1079403 I 
gi| 1706629 I 



siSasngv7?» 



igHgVSR 
KIA 



(iflSSIOLSW 



5?iSIgLSK 



510 520 530 540 550 

N0V6a QAgAFS^AQSOmS EHEgi^SlSA 

NOVeb nRHAF.qW RUaA^jBMIigS vYPRIAPAFVmYLRVEEHEBlfiiEs'I^SA 

gi I 4885211 1 (^S^^mMI^^S^ EQtriilLBG 

gi 1 125340 I laanPlSlffi WJHaMliytMlK HNgFlslMA^Ih' 

gi 1 81344391 xm^AmmaaiaMmiMD -- qn@i^i\ 

gi| 1079403 I ^gQPj^BS^SB33N ---LSE 

gi 1 1706629 1 dMapB^B teBBBaflyiH --DoSr^iii 

560 570 580 590 600 

Noveb E^i^S^^KM3ii§3v|3B^^<^^Qliy3ldilll°^s°'#®^ 

gi 1 4885211 1 TM§TflSSiBgDDlfflB<il3S3^^Q'n#4833^|SEiSFSlic^s9 

gi|125340| NiAKQDS^SGMV^QS3iv^^K^Q|SMCiPiL'liD0YK§EL§Eg 

gi I 8134439 I R§ADBKSlN]|jiGBHS^^SB£|^Pji33lBNTVPSPMIGiGTS 

gi 1 1079403 I NS^^l|33AGQlffl3QB3|vSniSQEt<^'^l<^i^YQ^S^#i 

gi 1 1706629 1 TBpTRR p paaAivHBcJ gBSBBMgHM ^RMIIMIablihp-VFGaii^sB 

610 620 630 640 650 

NOvea ii^i^cSFTiS^frLFFgrG SCQ 

N0V6b MaATgvGSFTiSSrLFFBrG---- ScQ 

gi|488521l| i\4»iI®AVflHa!lS'VLiG- -- "SfC 

gi 1 1253401 iPijAGPAAS*aAIsScS — - SkR 

gi I 8134439 I PTBLVSvAGSS^aBRAF®SR SRS 

gi|l079403| il^IGBiAA^MBA®'IlHCN-- 

gi ! 1706629 1 PpflSvBvTV ^M ?gfeFllSGSCCECGCGRASSLCA.VAHPSLIWRC 

660 670 680 690 700 

....|....|....|....|....|....|....|....| 
NOV6a hQiIQ^S^SMSl^^iP^^ 
N0V6b mBiI^^IKSI 
gi I 4885211 1 Gfl-piBHGa 

gi 1 125340 [ ABS-KfAVYS^-oHrS'lSRGS-HIE 

gi 1 3134439 I KQstBQ^'^HB- "B^ 

gi 1 1079403 | (#:iiDSEYTi|L-Q09yTap||h'-mi| 
gi 1 1706629 i GBsBQDP jl -MlFHMifcci 




NOVSa 
N0V6b 

gi|488521l| 
gi 1 125340 | 
gi|8134439| 
gi 1 1079403 | 
gi|l706629| 



710 



720 



730 



740 



750 



AIKTLtS3eiili!g;-RRC 



l^^I^^^GEFI E^^^ RLKi^Gt'R^E^ Q VAI RT^J^^^^,^ 
^^ra^; ^EF3EVCS3RLF^'^FGKREI^>I F:TU^^r||^F-_R^ 



NOVSa 
NOVSb 

gi I 4885211 1 
gi 1 125340 I 
gi|8134439| 
gi 1 1079403 I 
gi 1 1706629 I 



NOVSa 
NOV6b 

gi I 4885211 1 
gi 1 125340 I 
gi I 8134439 I 
gi 1 1079403 I 
gi 1 1706629 I 



N0V6a 
N0V6b 

gi |4885211 I 
gi 1 1253401 
gi 18134439 I 
gi 1 1079403 I 
gi 1 1706629 I 



N0V6a 

NOVSb 

gi I 4385211 1 
gi 1 125340 1 
gi|8134439| 
gi 1 1079403 I 
gi 1 1706629 I 



NOVSa 
NOVSb 

gi|488521l| 
gi I 125340 I 
gi|8134439l 
gi|l079403| 
git 1706629 I 



760 



770 



!-...! 



780 790 800 

..|....|....|....|....| 

SFPAIGVEAFCPSFLRAGFLNSIQ 
.SFPAIGVEAFCPSFLRAGFLNSIQ 



EA?IMl?FrHFNT igLEGWTK 



Sis 



EAS IMGOFDHPN^imLEGWTf 



EASIMGCFDHPNIISLEGWTf 



810 820 
....|....|....|....|.. 

APHPVPGGGSLPPRIPAG 
APHPVPGGGSLPPRIPAG 

S] 



830 



840 

..|., 



850 



3PVMlE2EYMENGSLDSFLRKiDG*PTVIQLV 



iPVMliJSEYMENGSLDSFLRKlDGTlFTVIQLV 



iPVMinTEiSMENGgLDSFLR^DGSFTVIQLV 



PVMiaTEYMENGSLDSFLRKiDGiSFTVIQLV 




860 



870 

..|.. 



880 
..|.. 



890 



900 
I-.. -I 



MLRGIAgGMKYLSDMgYVHRDLAARNILVNSNLVCKVSDFGLSRVLEDC 



MLRGIAiGMKYLSDMHYVHRDLAARNILgNSNLVCKVSDFGLSRVLEDD 



mlrgiaSgmkylssmSyvhrdlaarnilvnsnlvckvsdfglsr 



mlrgiasgmkylIdmSyvhrdlaarnilvnsnlvckvsdfglsr 



■;MLRGIAgGMKYLSD^^SyVHRDLAARNILBNSNLVCKVSDFGLSRVLEDI: 




1010 1020 1030 1040 1050 
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NOVSa 
N0V6b 

gi|488521l| 
gi 1 125340 1 
gl|S134439| 
gi 1 1079403 I 
gi 1 1706629 I 



LDKLIRNP&fgLi 



SI vbSldkli RNPSmjJD 



!1®reDILVMPESPGivp- -gpigv 
iT^VEDILVMPESPG§VP- 
'ifrSAAgRPim^lfQSNVllS' 
.TIT^VPgOPBllRSIPiiT. 

PLSgGViLPilLiRTI pStS| 
liRVgTLQlviHGSLGSa 



TVBDWL35 



N0V6a 

NOVSb 

gi|4885211| 
gi 1 125340 1 
gi I 8134439 I 
gi| 1079403 I 
gl| 1706629 I 



1060 1070 1080 1090 1100 

Hm/BBbWigiaLTa85^Loi^RMlsigaiMB^^ 
IiHmen 



1110 



N0V6a Qu^OilQEKGFHV 

N0V6b QlhImhiqekgfhv 

gi 1 4885211 1 ETQSKNGPVPV--- 

gi 1 125340 I |3vc#IQSPSVMA-- 

gi I 8134439 I StC^QMQGRMVPV 

gi 1 1079403 I BaQInQIQSVEV-- 

gi 1 1706629 I 



Tables 6G lists the domain description from DOMAIN analysis results against N0V6. 
This indicates that the N0V6 sequence has properties similar to those of other proteins known to 
contain this domain. 



Table 6G. Domain Analysis of NOV6 

gnl|Pfam|pfamO 1404, EPH lbd, Ephrin receptor ligand binding domain. The Eph receptors, which 
bind to ephrins pfam00812 are a large family of receptor tyrosine kinases. This family represents 
the amino terminal domain which binds the ephrin ligand. 



CD-Length = 174 residues, 100.0% aligned 
Score = 345 bits (886), Expect = 6e-96 



Query: 33 QWLLDTSTVMGELGWKTYPLNGWDAITEMDEHNRPIHTYQVCNVMEPNQNNWLRTNWIS 92 

+V LLDT+T GELGW TYP GW+ ++ +DE+NRPI TYQVCNVMEPNQNNWLRTNWI 
Sbjct: 1 EVTLLDTTTATGELGWLTYPPGGWEEVSGLDENNRPIRTYQVCNVMEPNQNNWLRTNWIP 60 
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0 O 0 O O 0 


Query : 


93 


RDAAQKIYVEMKFTLRDCNSIPWVLGTCKETFTLYYIESDESHGTKFKPSQYIKIDTIAA 152 






R AQ++YVE+KFT+RDCNS+P VLGTCKETF LYY ESDE G ++ +QY K+DTIAA 


Sb j ct : 


61 


RRGAQRVYVELKFTVRDCNSLPGVLGTCKETFNLYYYESDEDVGPAWRENQYTKVDTIAA 120 


Query: 


153 


DESFTQMDLGDRILKLNTEIREVGPIERKGFYLAFQDIGACIALVSVRVPYKKC 206 






DESFTQ+DLGDR++KLNTE+R VGP+ +KGFYIjAFQD+GAC+ALVSVRVFYKKC 


Sbjct: 


121 


DBS FTQVDLGDRVMKIJITEVRSVGPLSKKGFYLAFQDVGACMALVSVRVFyKKC 1 74 



The gene of invention is an ortholog of mouse EphA6 (also known as m-ehk2) which 
belongs to the superfamily of receptor tyrosine kinases, which constitute the largest family of 
oncogenes. This family includes prominent growth factor receptors such as those for epidermal 
growth factor, platelet-derived growth factor etc. Members of this superfamily influence cell 
shape, mobility, differentiation and proliferation. 

Within this superfamily, the Ephrin (Eph) receptors constitute the largest subfamily. Eph 
receptors and their ligands, ephrins, are known to be involved in several normal developmental 
processes, including formation of segmented structures, axon guidance, cell adhesion and 
development of vasculature. Ephrin receptors are classified into two main subtypes: EphA 
receptors bind to GPI-anchored ephrin-A ligands, while EphB receptors bind to ephrin-B 
proteins that have a transmembrane and cytoplasmic domain. The EphA6 receptor is highly 
expressed in the mouse brain and inner ear, including the cochlea. This receptor is also 
differentially expressed relative to the other ephrin receptors in certain regions of the primate 
neocortex during development. In addition, it is found in the developing retina and optic tectum 
in the chicken. It may, therefore, be involved in the development of these structures. It shows 
the presence of conserved ephrin and protein kinase domains, sunilar to the protein of invention. 
The protein of invention, therefore, may be involved in the development and/or dysgenesis of a 
variety of tissues (see, Maisonpierre PC, et al., Oncogene 1993 Dec;8(12):3277-88); Lee AM, et 
al., DNA Cell Biol 1996 Oct;15(10):817-25; Dodelet VC, et al.. Oncogene 2000 Nov 
20;19(49):5614-9; Mellitzer G, et al., Curr Opin Neurobiol 2000 Jun;10(3):400-8; Holder N, et 
al., Development 1999 May;126(10):2033-44; Matsunaga T, et al., Eur J Neurosci 2000 
May; 12(5): 1599-61 6; Donoghue MJ, et al., J Neuix)sci 1999 Jul 15;1 9(14): 5967-79; Connor RJ, 
et al., Dev Biol 1998 Jan l;193(l):21-35, incorporated by reference). 

The ephrin domain (IPR001090) is a feature of ephrins and ephrin receptors. IPR000719 
is a catalytic domain characteristic of eukaryotic protein kinases. In the N-terminal extremity of 
the catalytic domain there is a glycine-rich stretch of residues in the vicinity of a lysine residue, 
which has been shown to be involved in ATP binding. In the central part of the catalytic domain 
there is a conserved aspartic acid residue which is important for the catalytic activity of the 
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enzyme. The fibronectin type III repeat region (IPR001777) is an approximately 100 amino acid 
domain, different tandem repeats of which contain binding sites for DNA, heparin and the cell 
surface. The superfamily of sequences believed to contain Fnlll repeats represents 45 different 
families, the majority of which are involved m cell surface binding in some manner, or are 
receptor protein tyrosine kinases, or cytokine receptors. The sterile alpha motif (SAM) domain 
(IPR001660) is a putative protein interaction module present in a wide variety of proteins 
involved in many biological processes. SAM domains have been shown to homo-and hetero- 
oligomerize, mediating specific protein-protein interactions. This indicates that the sequence of 
the mvention has properties similar to those of other proteins known to contain these domains 
and similar to the properties of these domains. 

The disclosed N0V6a nucleic acid of the invention encoding an EphA6-like protein 
includes the nucleic acid whose sequence is provided in Table 6A or a fiagment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 6A while still encoding a protein that maintains its 
EphA6-like activities and physiological functions, or a fragment of such a nucleic acid. The 
invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least in 
part to enhance the chemical stability of the modified nucleic acid, such that they may be used, 
for example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant protein, up to about 3 percent of the residues may be so changed. 

The disclosed N0V6b protein of the invention includes the EphA6-like protein whose 
sequence is provided in Table 6D. The invention also includes a mutant or variant protein any of 
whose residues may be changed from the corresponding residue shown in Table 6D while still 
encoding a protein that maintains its EphA6-like activities and physiological functions, or a 
functional fragment thereof. In the mutant or variant nucleic acids, and their complements, up to 
about 1 1 percent of the bases may be so changed. In the mutant or variant protein, up to about 3 
percent of the residues may be so changed. 

The above defmed information for this invention suggests that EphA6-like proteins 
(N0V6) may function as a member of an Ephrin receptor family. Therefore, the N0V6 nucleic 
acids and proteins identified here may be useful in potential therapeutic applications implicated 
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in (but not limited to) various pathologies and disorders as indicated below. The potential 
therapeutic applications for this invention include, but are not limited to: protein therapeutic, 
small molecule drug tai^et, antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), diagnostic and/or prognostic marker, gene therapy (gene deliveiy/gene ablation), 
research tools, tissue regeneration in vivo and in vitro of all tissues and cell types composing (but 
not limited to) those defined here. 

The nucleic acids and proteins of NOV6 are useful in, for example, treatment of patients 
suffering from: hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease, systemic lupus erythematosus, autoimmune 
disease, asthma, emphysema, scleroderma, allergy, ARDS, fertility, cancer, developmental 
disorders and other diseases, disorders and conditions of the like. 

The novel N0V6 nucleic acid encoding N0V6 protein, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These materials are further useful in the generation of antibodies that 
bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

N0V6 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno specifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed N0V6a protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, contemplated N0V6a epitope is from about 
amino acids 50 to 125. In other embodiments, NOV 6a epitope is from about amino acids 175 to 
200, from about amino acids 210 to 400, or from about amino acids 420 to 675, from about 700 
to 720, from about 760 to 780, from about 795 to 805, and from about 806 to 950. The disclosed 
N0V6b protein has multiple hydrophilic regions, each of which can be used as an immunogen. 
In one embodiment, contemplated NOV6b epitope is from about amino acids 50 to 125. In other 
embodiments, NOV6b epitope is from about amino acids 175 to 200, from about amino acids 
210 to 400, or from about amino acids 420 to 675, from about 720 to 740, irom about 770 to 790, 
from about 795 to 805, and from about 806 to 950. This novel protein also has value in 
development of powerful assay system for functional analysis of various human disorders, which 
will help in understanding of pathology of the disease and development of new drug targets for 
various disorders. 
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NOV7 

A disclosed N0V7 nucleic acid of 1607 nucleotides identified as SEQ ID NO:23 (also 
referred to as CG94323538) encoding a glucose transporter-like protein is shown in Table 7A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 68- 
70 and ending with a TAG codon at nucleotides 1517-1519. 



Table 7A. 
NOV7 Polynucleotide 
SEQ ID NO;23 

TGGGTTTAACTGTGTCTTATAGGTGTTAGCAGAAAAACCTCTCTGTACAATGACAAGTGG 
CCACTGA GAACACTTTCTCATTTCTCATGAACTGCCCAATATTCTTAGCTGTGGATGGGG 
CAATGTTTTCCAGGTCTTCAAGTCATTTTACAACGAAACCTACTTTGAGCGACACGCAAC 
ATTCATGGACGGGAAGCTCATGCTGCTTCTATGGTCTTGCACCGTCTCCATGTTTCCTCT 
GGGCGGCCTGTTGGGGTCATTGCTCGTGGGCCTGCTGGTTGATAGCTGCGGCAGAAAGGG 
GACCCTGCTGATCAACAACATCTTTGCCATCATCCCCGCCATCCTGATGGGAGTCAGCAA 
AGTGGCCAAGGCTTTTGAGCTGATCGTCTTTTCCCGAGTGGTGCTGGGAGTCTGTGCAGG 
TATCTCCTACAGCGCCCTTCCCATGTACCTGGGAGAACTGGCCCCCAAGAACCTGAGAGG 
CATGGTGGGAACAATGACCGAGGTTTTCGTCATCGTTGGAGTCTTCCTAGCACAGATCTT 
CAGCCTCCAGGCCATCTTGGGCAACCCGGCAGGCTGGCCGGTGCTTCTGGCGCTCACAGG 
GGTGCCCGCCCTGCTGCAGCTGCTGACCCTGCCCTTCTTCCCCGAAAGCCCCCGCTACTC 
CCTGATTCAGAAAGGAGATGAAGCCACAGCGCGGCCTCTGAGGAGGCTGAGAGGCCACAC 
GGACATGGAGGCCGAGCTGGAGGACATGCGTGCGGAGGCCCGGGCCGAGCGCGCCGAGGG 
CCACCTGTCTGTGCTGCACCTCTGTGCCCTGCGGTCCCTGCGCTGGCAGCTCCTCTCCAT 
CATCGTGCTCATGGCCGGCCAGCAGCTGTCGGGCATCAATGCGATCAACTACTATGCGGA 
CACCATCTACACATCTGCGGGCGTGGAGGCCGCTCACTCCCAATATGTAACGGTGGGCTC 
TGGCGTCGTCAACATAGTGATGACCATCACCTCGGTGGTCCTTGTGGAGCGGCTGGGACX3 
GCGGCACCTCCTGCTGGCCGGCTACGGCATCTGCGGCTCTGCCTGCCTGGTGCTGACGGT 
CTCTCCCCCCCCACAGAACAGGGTCCCCGAGCT6TCCTACCTCGGCATCATCTGTGTCTT 
TGCCTACATCGCGGGACATTCCATTGGGCCCAGTCCTGTCCCCTCGGTGGTGAGGACCGA 
GATCTTCCTGCAGTCCTCCCGGCGGGCAGCTTTCATGGTGGACGGGGCAGTGCACTGGCT 
CACCAACTTCATCATAGGCTTCCTGTTCCCATCCATCCAGGAGGCCATCGGTGCCTACAG 
TTTCATCATCTTTGCCGGAATCTGCCTCCTCACTGCGATTTACATCTACGTGGTTATTCC 
GGAGACCAAGGGCAAAACATTTGTGGAGATAAACCX5CATTTTTGCCAAGAGAAACAGGGT 
GAAGCTTCCAGAGGAGAAAGAAGAAACCATTGATGCTGGGCCTCCCACAGCCTCTCCT6C 
CAAGGAAACTTCCTTTTA GTGGCCCTGCATGAAGGACGGGAGCCCATATTCAAGGCTTCC 
TTCTATGACAATGGGCCTCCCGGCCCCAGGCTCTGGGGAGGATAATA 



The disclosed NOV7 nucleic acid sequence, localized to chromosome 1, has 933 of 1328 
bases (70%) identity to a gb:GENBANK-ID:HUMGLUT5|acc:M55531.1 mRNA from Homo 
sapiens (Human glucose transport-like 5 (GLUTS) mRNA, complete cds). 

A disclosed N0V7 polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 483 
amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal P, 
Psort and/or Hydropathy results predict that N0V7 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, NOV7 is 
also likely to be localized to the golgi body with a certainty of 0.4000, to the endoplasmic 
reticulum (membrane) with a certainty of 0.3000, or the mitochondrial inner membrane with a 
certainty of 0.3000. The most likely cleavage site for a N0V7 peptide is between amino acids 18 
and 19, at: GWG-NV. 

88 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



Table 7B 




NOV7 Polypeptide 




SEQ ID NO:24 




EHFLISHELPNILSTOWGNVFQVPKSFYNETYFERHATFMDGKLMLLLWSCTVSMFPLGG 




LLGSLLVGLLVDSCGRKGTLLINNIFAIIPAILMGVSKVAKAPELIVFSRWLGVCAGIS 


120 


ySALP^m.6EIiAPKNIJl(^WGTMTEVFVIVGVFIAQIFSLQAII/3NPAGWPVLIALTGVI« 


180 


ALLQLLTLPFFPESPRYSLZQKGDEATARPLRIUjRGHTOMEAELEOMIU^EARAEIUVEGHL 


240 


SVLHLCALRSLRWQUiS I IVLMAGQQLSGINAINYYADTIYTSA6VEAAHSQYVTVGSGV 


300 


vnivmtitswlverlgrrhlllagygicgsaclvltvspppqnrvpelsylgiicvfay 


360 


lAGHSIGPSPVPSWRTEIFLQSSRRAAFMVDGAVHWLTNFIIGFLFPSIQEAIGAYSFI 


420 


ifagiclltaiyiywipetkgktfveinrifakrnrvklpeekeetidagpptaspake 


480 


TSF 





The disclosed NOV7 amino acid sequence has 272 of 455 amino acid residues (59%) 
identical to, and 348 of 455 amino acid residues (76%) similar to, the 501 amino acid residue 
ptnr:SWISSPROT-ACC:P22732 protein from Homo sapiens (Human) (GLUCOSE 

p TRANSPORTER TYPE 5, SMALL INTESTINE (FRUCTOSE TRANSPORTER)). 

y. N0V7 also has homology to the amino acid sequence shown in the BLAST? data listed 

. f 1 in Table 7C. 



Table 7C. BLAST results for NOV7 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 17441225 |ref|XP 
060424. l| 
(XM_060424) 


similar to 
solute carrier 
family 2 
( facilitated 
glucose 
transporter) , 
member 5 (H. 
sapiens) [Homo 
sapiens] 


524 


98 


98 


0.0 


gi 1 1170105 1 sp| P434 
27|GTR5 RAT 


Solute carrier 
family 2, 
facilitated 
glucose 
transporter, 
member 5 
(Glucose 
transporter 
type 5 , small 
intestine) 
( Fructose 
transporter) 


502 


57 


77 


e-146 


gi 1 13929044 | ref |NP 
113929. 1 1 
{NM_031741) 


solute carrier 
family 2 

(facilitated 
glucose 
transporter) , 
member 5 

[Rattus 
norvegicus] 


502 


57 


78 


e-146 
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gi| 204416 |qb|AAA02 
627. 1| (L05195) 


fructose 
transporter 
[Rattus 
norvegicus] 


502 


57 


77 


e-146 


gi 1 9789967 IreflNP 
062715. l| 
(NM_019741) 


solute carrier 
family 2 
(facilitated 
glucose 
transporter) , 
member 5; 
fructose 
transporter 
[Mus musculus] 


501 


56 


75 


e-140 



The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 7D. 

Table 7D. Information for the ClustalW proteins 

1) N0V7 (SEO ID NO: 23) 

2) gi I 17441225 I (SEQ ID N0:64) 

3) gi 1 1170105 I (SEQ ID NO:65) 

4) gi 1 13929044 I (SEQ ID NO: 66) 

5) gi I 204416 I (SEQ ID NO: 67) 

6) gi|97899e7| (SEQ ID NO:68) 



10 



20 



N0V7 

gi 1 17441225 I 
gi 1 1170105 I 
gi 1 13929044 I 
gi 1 204416 I 
gi I 9789967 1 



30 40 50 

-ehBlisIeIpnI 

B T^ARTPPPTPSiKBillbPTllllJIIMLS ^aaSiaAVM'Jtfcd vWTPH^ 

labdi^tlKiliitAtiftiWAil F^^ 



FGSS FQYGYNVAAVN 



EiaTGjgLTLVLALATjllAAFGSSFQYGYNVAAVK 



EBTGaLTLVLALAxSjAAFOSSFOYGYNVAAVK 



EaTGSLTLVLALATliAAFGSSFOYGYNVAAVK 



60 70 80 90 100 

N0V7 - -LSCGWGllVFlVFBs talMtelllliteBlSBA TFS 

gi 1 17441225 I VGTSCGWQ||VFiVFi|S^^iS^iATFHGKL 
gi 1 1170105 I 
gi 1 13929044 I 
gi 1 204416 I 
gi I 9789967 I 




110 120 130 140 150 



N0V7 L 

gi 1 17441225 I L 

gi|ll70105| g 

gi 1 13929044 I g 

gi 1 204416 I g 

gi|9789967| Q 



!VC3LVgj|gSRKrgLlgNNIF-jlHPAIU-ir-8sK.-:AK»-<FE£)lggSF 
§G3L VGilLV^»iiB5RKc5LL[iNNrF.tUMPAILMrSsK'-.AK'^'FEi^I^ia5R 



90 



160 



170 



180 



190 



200 



N0V7 

gl 1 17441225 I 
gi 1 1170105 I 
gi|l3929044| 
gl|204416| 
gi I 9789967 1 



VGSalACSlF 



sa 



LLVGICAGISSNVVPMYL'5ELAPKNLR3ALGV;»jP:LFITVGILVACLF'3I 



LLVIICATISPNVVFMYL-jELAPKNLRGALGV'-FTLFITVGILVA^LFGI 



LL7GICAGI?SNWPMYL3ELAPKNLRGALG'. 




p:Lr itvgilva?lfg: 


LLVG I C AG I S S MVV PM Y LG E L A P KN LRG ALG V 


'«P : LF I TVG I LVAC LFG I 



NOV? 

gi 1 17441225 I 
gi 1 11701051 
gi) 13929044 | 
gi I 204416 I 
gi I 9789967 I 



....|. 



210 
..|.. 



220 
..|.. 



230 
..|.. 



240 
..|.. 



JlTGV PAjfLQLLQLPFFPESPRYgLIQKggEg 



250 
•■I 



RSgLAgEigGWPgLLGLTGVPAGLQLLLLPFFPESPRYLLIQKK^EgAAEii 



RSSLAS,EgGWPp|LLGLTGVPAGLQLLLLPFFPESPRYLLIOKKaEiAAE!;« 



^saLAgEiGWPHLLGLTGVPAGLQLLLLPFFPESPRYLLIOKKiSEgAAEii; 



260 
..|.. 



270 



280 



290 



300 



N0V7 P| 
gi 1 17441225 I 
gi 1 1170105 I 
gi 1 13929044 I 
gi I 204416 | 
gi|9789967| 



alSqlrgi 



ALQTLRGWKDVj^EMEE I RKEDEAEKAAG F I SVWKLrigMQS LRWQLISfll 

al^lrSkdv§eme^SSeaSaag^^vSl^m^ 

alqtlrgwkdv^eme^m<edeaekaagfisvwklfismqslr^ 

ALQTjRGWKDviiEME^SSEAEK^G^^VWn^ 



N0V7 

gi I 17441225 | 
gi 1 1170105 I 
gi 1 13929044 I 
gi I 204416 | 
gi|9789967| 



310 
..|.. 



320 



330 



340 



|....|, 



350 
■-I 



'LMAGCOLSGVNAIYYYADQIYLSAGVKSiSDVQYVTAGTGAVWVFMTiigi 



VLMAGCOLSGVMAIYYYADOIYLSAGVKSiSDVOYVTAGTGAVMVFMTBST 



Vr ;.lAG'~~I.PGVMATYYYAn?IYI,?AGVKPlCV:YyTAGTGAVKVFMTl>i|T 



370 



380 



390 



400 



N0V7 

gi 1 17441225 | 
gi 1 1170105 I 
gi| 13929044 | 
gi I 204416 I 
gi I 9789967 I 




410 420 430 440 450 



N0V7 

gi 1 17441225 I 

gi 1 1170105 I 
gi 1 13929044 | 




lYVIGHAgjGPSPIPALSlTEIFLOSSRPgAYMIGGSVHWLSNFIVGLIFPFl 



gi I 2044161 L'ittl«lM^5taaigJiFiiiM!M«aii»»agg<a-'^viaM«tiagj;Bl«iaMMM 
gl I 9789967 1 IMttMiHdtlJdAiiiMTajailatBAfeMiiAfelMMfclM^ 



'GLIFPF 



460 



470 



480 
..|.. 



490 
..|....|. 



500 



N0V7 

gi 1 17441225 

gi 1 1170105 1 HiiUm^tffcaiaiaia i 
gi 1 13929044 I IHAHtllMsBfclainai 

gi I 204416 I 
gi|9789967| 



gGgyPFI I FAgi CLLTgl Y I?^V?lPETK3iMTFVE I Ni^I FAKi:.>'i?vi 



i^sF:IF;SICLL^gIYI'^tt.^1PETF"».^ TFVEI^:.■vIFA^•lg^i■:^•| 



I,'.ilL:;PY.~FITr;,0irLLTf!;iYIFMV-VTETKGRTFVEIN;iFAKKKlf>^ 



ICLLTglYIFMWPETKGRTFVEINQIFAKKMjW.^ 



T'-aGI.GPYSFIIFAniCLLTOIYIFMWP ETKGRTFVEINPIFAKKNi^V.'- 



510 520 

N0V7 - - T . ^ l lf ^yg^^l'iiMAGlBrASPAKETSF 

gi 1 17441225 I - -laSPrSAGaJrASPAKETSF 

gi 1 1170105 I liUitfiJalMalatKlDmtoniasBTiREH 

gi 1 13929044 I HMtfld!JHJatel5IKDiiia«fa:RlB[ 

gi I 204416 I lAWiJaiaalabdatfalD HEBBlTRlM 

gi I 9789967 I liBtfialldMabl -BllGAliaHBIllJSH 



Table 7E lists the domain description from DOMAIN analysis results against N0V7. 
This indicates that the NOV7 sequence has properties similar to those of other proteins known to 
contain this domain. 







Table 7E. Domain Analysis of NOV7 






enllPfamlDfam00083, sugar tr. Sugar (and other) transporter. 






CD-Length = 447 residues, 96.6% aligned 
Score = 246 bits (629), Expect = 2e-66 


Query: 
76 

Sbjct : 
75 


21 


FQVFKSFYNETYFERHATFM DGKLMLLLWSCTVSMFPLGGLLGSLLVGIiI/VDSCGR 


16 


V F F + +L VS+F +G +GSL G L D GR 
TGVIGGFATLIDFLFFFGGLTSSGSCAESTVIiSGLWSIFFVGRPIGSLFAGKLGDRFGR 


Query: 
136 

Sbjct: 
133 


77 


KGTLLINNI FAI I PAILM6VSKVAKAFELIVFSRWLGVCAGI SYS ALPMYLGELAPKNL 


76 


K +LLI + +1 ++L G++ A F L++ RV++G+ G + +PMY+ E+APK L 
KKSLLIGLVLFVIGSLLSGLAPGA--FYLLIVGRVLVGLGVGGASVLVPMYISEIAPKAL 


Query : 


137 


RGMVGTMTEVFVIVGVFLAQIFSLQAILGNPAGWPVLLALTGVPALLQLLTLPFFPESPR 


196 

Sbjct: 
193 


134 


RG +G++ ++ + +G+ +A I L N GW + L L VPALL L+ L F PESPR 
RGALGSLYQLGITIGILVAAIIGLGLNKTNNWGWRIPLGLQLVPALLLLIGLLFLPESPR 


Query: 
256 


197 


YSLIQKGDEATARPLRRLRGHTDMEASX.Br)MRABAi2ABi?ABGHLSVLHLCALRSLRWQLL 



92 



Sbj ct : 
251 


194 


+ +++ E L +LRG D++ E+++ +AE A + + R +LL 
WLVLK6KLBEARAVLAKLR6VEDVDQEIQEBKAELBAGVSSEKA6LELF--RGRTRQRLL 


Query: 
316 

Sbj ct : 
311 


257 


S 1 1 VLMAGQQLSGINAINYYADTI YTSAGVEAAHSQYVTVGSGWNI VMTITSWLVERL 


252 


■I-+L QQL+GINAI YY+ TI+ S G+ + + VT+ GWN V T ++ LV+R 
MGVMLQ I FQQLTGINAI FYYS PTI FKS VGMSDS VALLVT 1 1 VGWNFVATFVAI FLVDRF 


Query: 
376 

Sbj ct : 
370 


317 


GRRHLLLAGYGICGSACLVLTVSPPPQNRVPELSYLGIICVFAYIAGHSIGPSPVPSWR 


312 


GRR LLL G L+L V+ P + 1+ + +IA ++G P+P V+ 
GRRPLLLLGAAGMAICFLILGVA-LLLLNKPGAGIVAIVFILLFIAFFALGWGPIPWVIL 


Query: 
435 

Sbjct: 
430 


377 


TEIFLQSSRRAAFMVDGAVHWLTNFIIGFLFPSIQEAIG-AYSFIIFAGICLLTAIYIYV 


371 


+E+F R A + A +WL NFIIGFLFP I AIG Y F-t- FAG+ +L + + +Y 
SELFPTGVRSKAMALATAANWLANFIIGFLFPYITGAIGGGYVFLFFAGLLVLFILFVYF 


Query: 
Sbjct: 


436 
431 


VIPETKGKTFVEINRIF 452 

+PETKG+T EI+ +F 
FVPETKGRTLEEIDELF 44 7 



Sugar transport is a critical feature of many cell types in the body as energy storage and 
metabolism or defects thereof can cause a variety of human diseases. For example, glucose 
tranporter 4 (GLUT4) is critical to insulin-sensitive glucose uptake. Novel sugar transporters can 
be important for obesity, diabetes, and cancer targets (see, Hundal HS, et al., Adv Exp Med Biol 
1998;441:35-45). 

Biochemical and immunocytochemical studies have revealed that, in addition to GLUTl 
and GLXJT4, human skeletal muscle also expresses the GLUT5 hexose transportei-. The 
subcellular distribution of GLUT5 is distinct from that of GLUT4, being localised exclusively in 
the sarcolemmal membrane. The substrate selectivity of GLUTS is also considered to be 
different to that of GLUTl and GLUT4 in that it operates primarily as a fructose transporter. 
Consistent with this suggestion studies in isolated human sarcolemmal vesicles have shown that 
fructose transport obeys saturable kinetics with a Vmax of 477 +/- 37 pmol.mg protein-1 min-1 
and a Km of 8.3 +/- 1.2 mM. Unlike glucose uptake, fructose transport in sarcolemmal vesicles 
was not inhibited by cytochalasin B suggesting that glucose and fhictose are unlikely to share a 
common route of entry into human muscle. Muscle exercise, which stimulates glucose uptake 
through the increased translocation of GLUT4 to the plasma membrane, does not increase 
fhictose transport or sarcolemmal GLUTS content. In contrast, muscle inactivity, induced as a 
result of limb immobilization, caused a significant reduction in muscle GLUT4 expression with 
no detectable effects on GLUTS. The presence of a fructose transporter in human muscle is 
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compatible with studies showing that this tissue can utilise fructose for both glycolysis and 
glycogenosis. However, the foil extent to which provision of fructose via GLUTS is important in 
meeting the energy requirements of human muscle during both physiological and 
pathophysiological circumstances remains an issue requiring forther investigation. 

The disclosed NOV7 nucleic acid of the invention encoding a glucose transporter-like 
protein includes the nucleic acid whose sequence is provided in Table 7A or a fragment thereof. 
The invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 7A while still encoding a protein that maintains its 
glucose transporter-like activities and physiological functions, or a fragment of such a nucleic 
acid. The invention forther includes nucleic acids whose sequences are complementary to those 
just described, including nucleic acid fragments that are complementary to any of the nucleic 
acids just described. The invention additionally includes nucleic acids or nucleic acid fragments, 
or complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least in 
part to enhance the chemical stability of the modified nucleic acid, such that they may be used, 
for example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant nucleic acids, and their complements, up to about 30 percent of the bases may 
be so changed. 

The disclosed NOV? protein of the invention includes glucose transporter-like protein 
whose sequence is provided in Table 7B. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residue shown in Table 7B while 
still encoding a protein that maintains its glucose transporter-like activities and physiological 
fonctions, or a fonctional fragment thereof. In the mutant or variant protein, up to about 41 
percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for the glucose 
transporter-like protein and nucleic acid (N0V7) disclosed herein suggest that NOV7 may have 
important structural and/or physiological fonctions characteristic of glucose transporter family. 
Therefore, the N0V7 nucleic acids and proteins of the invention are usefol in potential 
diagnostic and therapeutic applications. These include serving as a specific or selective nucleic 
acid or protein diagnostic and/or prognostic marker, wherein the presence or amount of the 
nucleic acid or the protein are to be assessed, as well as potential therapeutic applications such as 
the following: (i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid usefol in gene 

94 



therapy (gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in 
vitro and in vivo. 

The NOV7 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from obesity, diabetes, cancer, inflammation, CNS diseases and 
other diseases, disorders and conditions of the like. The NOV7 nucleic acid, or fragments 
thereof, may further be useful in diagnostic applications, whereui the presence or amount of the 
nucleic acid or the protem are to be assessed. 

NOV7 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV? protein have multiple hydrophilic regions, each 
of which can be used as an immunogen. In one embodiment, contemplated NOV? epitope is 
from about amino acids 20 to 40. In other embodiments, contemplated NOV? epitopes are from 
amino acids 200 to 250, from amino acids 260 to 265, from amino acids 360 to 365, or from 
amino acids 440 to 460. This novel protein also has value in development of powerful assay 
system for functional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 

NOV8 

A disclosed N0V8 nucleic acid of 32?0 nucleotides identified as SEQ ID NO:25 (also 
designated as Acc. No. CG95545-01) encoding a novel Type la Membrane Sushi-Containing 
Domain-like protein is shown in Table 8A. An open reading frame was identified beginning with 
an ATG initiation codon at nucleotides 309-31 1 and ending with a TGA codon at nucleotides 
2550-2552. 



Table 8A. 
NOV8 Polynucleotide 
SEQ ID NO;25 

CC3GGGCTCTGCGTCAGCTGTGTCATTATCCGATGAGTGTCTGTCCCCCTTTGCGAATGTGAGCGGCGAGA 
GGGCAGCAAGTGCGGAGCCAGAGACGGACGCGGAACGGGCGTGTCCTAAGCCCAGGCCCCGACAGGAGGA 
AGGACCCX5CGCTCTGCGGCCTCCCGGGGACCCCGCAGCGCCCCCCGCTTCCCTCGGCGGCGCCGGAAGCC 
GCCGGCTGGTCCCCTCCCCGCGGCGCCTGTAGCCTTATCTCTGCACCCTGAGGGCCCCGGGAGGAGGCGC 
GGGCGCGCCGGGAGGGACCGGCGGCGGCATGGGCCGGGGGCCCTGGGATGCGGGCCCGTCTCGCCGCCTG 
CTGCCGCTGTTGCTGCTGCTCGGCCTGGCCCGCGGCGCCGCGGGAGCGCCGGGCCCCGACGGTTTA6ACG 
TCTGTGCTACTTGCCATGAACATGCCACATGCCAGCyiAAGAGAAGGGAAGAAGATCTGTATTTGCAACTA 
TGGATTTGTAGGQAACGGGAGFGACTCAGTGTGTTGATAAAAATGAQTGCCAGTTTGGAGCCACTCTTGT 
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CTGTGGGAACCACACATCTTGCCACAACACCCCCGGGGGCTTCTATTGCATTTGCCTGGAAGGATATCGA 
GCCACAAACAACAACAAGACATTCATTCCCAACGATGGCACCTTTTGTACAGACATAGATGAGTGTGAAG 
TTTCTGGCCTGTGCAGGCATGGAGGGCGATGCGTGAACACTCATGGGAGCTTTGAATGCTACTGTATGGA 
TGGATACTTGCCAAGGAATGGACCTGAACCTTTCCACCCGACCACCGATGCCACATCATGCACAGAAATA 
GACTGTGGTACCCCTCCTGAGGTTCCAGATGGCTATATCATAGGAAATTATACGTCTAGTCTGGGCAGCC 
AGGTTCGTTATGCTTGCAGAGAAGGATTCTTCAGTGTTCCAGAAGATACAGTTTCAAGCTGCACAGGCCT 
GGGCACATGGGAGTCCCCAAAATTACATTGCCAAGAGATCAACTGTGGCAACCCTCCAGAAATGCGGCAC 
GCCATCTTGGTAGGAAATCACAGCTCCAGGCTGGGCGGTGTGGCTCGCTATGTCTGTCAAGAGGGCTTTG 
AGAGCCCTGGAGGAAAGATCACTTCTGTTTGCACAGAGAAAGGCACCTGGAGAGAAAGTACTTTAACATG 
CACAGAAATTCTGACAAAGATTAATGATGTATCACTGTTTAATGATACCTGTGTGAGATGGCAAATAAAC 
TCAAGAAGAATAAACCCCAAGATCTCATATGTGATATCCATAAAAGGACAACGGTTGGACCCTATGGAAT 
CAGTTCGTGAGGAGACAGTCAACTTGACCACAGACAGCAGGACCCCAGAAGTGTGCCTAGCCCTGTACCC 
AGGCACCAACTACACCGTGAACATCTCCACAGCACCTCCCAGGCGCTCGATGCCAGCCGTCATCGGTTTC 
CAGACAGCTGAAGTTGATCTCTTAGAAGATGATGGAAGTTTCAATATTTCAATATTTAATGAAACTTGTT 
TGAAATTGAACAGGCGTTCTAGGAAAGTTGGATCAGAACACATGTACCAATTTACCGTTCTGGGTCAGAG 
GTGGTATCTGGCTAACTTTTCTCATGCAACATCGTTTAACTTCACAACGAGGGAACAAGTGCCTGTAGTG 
TGTTTGGATCTGTACCCTACGACTGATTATACGGTGAATGTGACCCTGCTGAGATCTCCTAAGCGGCACT 
CAGTGCAAATAACAATAGCAACTCCCCCAGCAGTAAAACAGACCATCAGTAACATTTCAGGATTTAATGA 
AACCTGCTTGAGATGGAGAAGCATCAAGACAGCTGATATGGAGGAGATGTATTTATTCCACATTTGGGGC 
CAGAGATGGTATCAGAAGGAATTTGCCCAGGAAATGACCTTTAATATCAGTAGCAGCAGCCGAGATCCCG 
AGGTGTGCTTGGACCTACGTCCGGGTACCAACTACAATGTCAGTCTCCGGGCTCTGTCTTCGGAACTTCC 
TGTGGTCATCTCCCTGACAACCCAGATAACAGAGCCTCCCCTCCCGGAAGTAGAATTTTTTACGGTGCAC 
AGAGGACCTCTACCACGCCTCAGACTGAGGAAAGCCAAGGAGAAAAATGGACCAATCAGTTCATATCAGG 
TGTTAGTGCTTCCCCTGGCCCTCCAAAGCACATTTTCTTGTGATTCTGAAGGCGCTTCCTCCTTCTTTAG 
CAACGCCTCTGATGCTGATGGATACGTGGCTGCAGAACTACTGGCCAAAGATGTTCCAGATGATGCCATG 
GAGATACCTATAGGAGACAGGCTGTACTATGGGGAATATTATAATGCACCCTTGAAAAGAGGGAGTGATT 
ACTGCATTATATTACGAATCACAAGTGAATGGAATAAGGTGAGAAGACACTCCTGTGCAGTTTGGGCTCA 
GGTGAAAGATTCGTCACTCATGCTGCTGCAGATGGCGGGTGTTGGACTGGGTTCCCTGGCTGTTGTGATC 
ATTCTCACATTCCTCTCCTTCTCAGCGGTGTGATGGCAGATGGACACTGAGTGGGGAGGATGCACTGCTG 
CTGGGCAGGTGTTCTGGCAGCTTCTCAGGTGCCCGCACAGAGGCTCCGTGTGACTTCCGTCCAGGGAGCA 
TGTGGGCCTGCAACTTTCTCCATTCCCAGCTGGTCCCCATTCCTGGATTTAAGATGGTGGCTATCCCTGA 
GGAGTCACCATAAGGAGAAAACTCAGGAATTCTGAGTCTTCCCTGCTACAGGACCAGTTCTGTGCAATGA 
ACTTGAGACTCCTGATGTACACTGTGATATTGACCGAAGGCTACATACAGATCTGTGAATCTTGGCTGGG 
ACTTCCTCTGAGTGATGCCTGAGGGTCAGCTCCTCTAGACATTGACTGCAAGAGAATCTCTGCAACCTCC 
TATATAAAAGCATTTCTGTTAATTCATTCAGAATCCATTCTTTACAATATGCAGTGAGATGGGCTTAAGT 
TTGGGCTAGAGTTTGACTTTATGAAGGAGGTCATTGAAAAAGAGAACAGTGACGTAGGCAAATGTTTCAA 
GCACTTTAGAAACAGTACTTTTCCTATAATTAGTTGATATACTAATGAGAAAATATACTAGCCTGGCCAT 
GCCAATAAGTTTCCTGCTGTGTCTGTTAGGCAGCATTGCTTTGATGCAATTTCTATTGTCCTATATATTC 
AAAAGTAATGTCTACATTCCAGTAAAAATATCCCGTAATTAAGAAAAAAAA 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 2428 of 243 1 bases (99%) identical to a gb:GENBANK- 
ID:HSM802135|acc:AL137432.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA 
DKFZp761E1824 (from clone DKFZp761E1824); partial cds). 

The disclosed NOV8 polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 has 747 
amino acid residues and is presented in Table 8B using the one-letter amino acid code. Signal P, 
Psort and/or Hydropathy results predict that N0V8 is a Type la membrane protein, has a signal 
peptide, and is likely to be localized at the plasma membrane with a certainty of 0.9190. In other 
embodiments, N0V8 may also be localized to the endoplasmic reticulum (membrane) with a 
certainty of 0.100, and lysosomes with a certainty of 0.2000. The most likely cleavage site for 
N0V8 is between positions 29 and 30, AAG-AP. 
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Table 8B. 
NOV8 Polypeptide 
SEQIDNO:26 

MGRGPWDAGPSRRLLPLLLLLGLARGAAGAPGPDGLDVCATCHEHATCQQREGKKICICNYGFVGNGRTQ 
CVDKNECQFGATLVCGNHTSCHNTPGGFYCICLEGYRATNNNKTFIPNDGTFCTDIDECEVSGLCRHGGR 
CVNTHGSFECYCMDGYLPRNGPEPFHPTTDATSCTEIDCGTPPEVPDGYIIGNYTSSLGSQVRYACREGF 
FSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAILVGNHSSRLGGVARYVCQEGFESPGGKITSV 
CTEKGTWRESTLTCTEILTKINDVSLFNDTCWWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 
TDSRTPEVCLAL YPGTNYTVNI STAPPRRSMPAVIGFQTAEVDLLEDDGSPNI S I FNETCLKLNRRSRKV 
GSEHKYQFTVLGQRWYLANFSHATSFNFTTREQVPWCLDLYPTTDYTVNVTLLRSPKBHSVQITIATPP 
AVKQTISNISGFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDPEVCLDLRPGT 
NYNVSLRALSSELPWI SLTTQITEPPLPEVEFFTVHRGPLPRLRLRKAKEKNGP I S SYQVLVLPLALQS 
TFSCDSEGASSFFSNASDADGYVAAKLLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 
WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSIAWIILTFLSFSAV 



A search of sequence databases reveals that the N0V8 amino acid sequence has 570 of 
370 amino acid residues (100%) identical to, and 570 of 570 amino acid residues (100%) similar 
to, the 570 amino acid residue ptnr:SPTREMBL-ACC:Q9NTA7 protein from Homo sapiens 
(Human) (HYPOTHETICAL 63.7 KDA PROTEIN)(Fig. 3B). 

N0V8 maps to chromosome llpl5.3, and is found in at least Adrenal Gland/Suprarenal 
gland. Amygdala, Aorta, Bone Marrow, Brain, Colon, Dennis, Duodenum, Heart, Hippocampus, 
Hypothalamus, Kidney, Liver, Lung, Lymph node. Lymphoid tissue. Pancreas, Pituitary Gland, 
Placenta, Retina, Small Intestine, Spinal Chord, Spleen, Substantia Nigra, Synovium/Synovial 
membrane. Testis, Thalamus, Urinary Bladder, Uterus. This information was derived by 
determining the tissue sowces of the sequences that were included in the invention including but 
not limited to SeqCalling sources, Public EST sources. Literature sources, and/or RACE sources. 

N0V8 also has homology to the amino acid sequence shown in the BLASTP data listed 
in Table 8C. 



Table 8C. BLAST results for NOV8 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 11360234 |pir| |T 
46261 


hypothetical 
protein 

DKFZp761E1824.1 
- human 
(fragment) 


570 


100 


100 


0.0 


gi| 17402220 lembICA 

D13445.ll 

{AL138756) 


bA401.1 (novel 
protein) [Homo 
sapiens] 


620 


100 


100 


0.0 


gi 1 16552183 |dbj | BA 
B71259.ll 
(AK056704) 


unnamed protein 
product [Homo 
sapiens] 


570 


98 


98 


0.0 


gi|l4740162|ref |XP 
039183 . 1 1 
(XM_039183) 


hypothetical 
protein 
DKFZp761E1824 
[Homo sapiens] 


1037 


100 


100 


0 . 0 
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gi| 10438017 Idbi |BA 


unnamed protein 


409 


100 


100 


0.0 


B15149.l| 


product [Homo 










(AK025486) 


sapiens] 











The homology of these sequences is shown graphically in the ClustalW analysis shown in 
Table 8D. 



ft 

m 



III 
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Table 8D. Information for the ClustalW proteins 

1) N0V8 (SEQ ID N0:2S} 

2) N0V9 (SEQ ID NO: 27) 

3) gi 1 11360234 I (SEQ ID NO:69) 

4) gi|17402220| (SEQ ID 110:70) 

5) gi|l6S52183| (SEQ ID N0:71) 

6) gi|14740162| (SEQ ID N0:72) 

7) gl I 10438017 I (SEQ ID NO: 73) 

10 20 30 40 50 

....|....|....)....|....|....|....|....|....|....| 

N0V8 MGRGPWDAGPSRRLLPLLLLLGLARGAAGAPGPDGLDVCATCHEHATCQQ 

N0V9 HGRGPWDAGPSRRLLPLLLLLGLARGAAGAFGPDGLDVCATCHEHATCQQ 

git 11360234) 

gijl7402220| - 

gi|l6552183| 

gill4740162| - 

gi|l0438017| 

€0 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 
N0V8 REGKKICICNYGFVGNGRTQCVDKNECQFGATLVCGNHTSCHNTPGGFYC 
N0V9 REGKKICICNYGFVGNGRTQCWDKNECQFGATLVCGNHTSCHNTPGGFYC 

gi|ll360234| 

gi|l7402220| 

gi 1 16552183 I 

gill4740162| 

gi|l0438017| 



HO 120 130 140 150 

N0V8 ICLEGYRATNNNKTFIPNDGTFCTDIDECEVSGLCRHGGRCVNTHGSFEC 

N0V9 ICLEGYRATNNNKTFIPNDGTFCTDIDECEVSGLCRHGGRCVNTHGSFEC 

gi|11360234| 

gi 1 17402220 I ECEVSGLCRHGGRCVNTHGSFEC 

gi|lS552183| 

gi|14740162| 

gi|l0438017| -- - 



N0V8 
N0V9 

gi 111360234 1 



160 
..|.. 



170 



180 



190 



200 



|....|, 



YCMDGYLPRNGPEPFHPTTDATSCTEI 
YCMDGYLPRNGPEPFHPTTDATSCTE H 



DCSTPPEVPDGYIIGNYTSSLG? 




r\ 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGY I IGNYTSSLGS 



gi 1 17402220 1 YCMDGYLPRNGPEPFHPTTDATSCTEI[] 

gi 1 16552183 | --HDGYLPRNGPEPPHPTTDATSCTElli 

gi|14740162| - 

gi|10438017| - 

210 220 230 240 250 

N0V8 tSi 
N0V9 

gi|ll360234| 
gi 1 17402220 I 
gi 1 16552183 I 

gi 1 14740162] 

gi|l0438017| -- - " 

2S0 270 280 290 300 



■VRYACRE3FFi=VPF:DTV^:?rTGLGTWESPKLHCCEINCGNPPEMRHAII 



;VRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAII 



OVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAII 



OVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAII 



DVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



N0V8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 1 16552183 I 
gi 1 14740162 I 
gi|l0438017| 



N0V8 

N0V9 

gi 1 11360234 I 
gi 1 17402220 1 
gi 1 16552183 | 
gi 1 14740162 I 
gi 1 10438017 I 



^/GNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRBSTLTCTEILTK 



GNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNH.SSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



GNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



^/GNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILT> 



310 



320 
..|.. 



330 



340 



350 



IWDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



INDVSLFNDTCVRMOINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 





'SLFNDT^ 


CVRWO' 


insrrinpkisyvisikgqrldpmesvreetvnlt] 





TWDVSLFNDTCVRWOINSRRINPKISYVISIKGQRLDPMESVREETVNLT 
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N0V8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 1 16552183 I 
gi 1 14740162 I 
gi|l0438017| 




N0V8 
N0V9 

gi 1 11360234 I 
gi|17402220| 
gi|l6552183| 



410 

..|.. 



420 

..|.. 



430 

..1.. 



440 

.. I .. 



450 



FNISIFNETCLKLNRRSRKVGSEHMYC FTVL3C RMYLAKFSHATSFHFTT| 

r-.»TT-*^T 1 ■ T M T". Ti n T.' W r- C C" U IV t7 T" \ 7 T D U7 V T . i MIT Q W L T IT M PTTI 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRHYLANFSHATSFNFTT 
FNISIFMETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



gi 1 14740162 I 
gi 1 10438017 1 



K0V8 

N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 116552183 I 
gi I 14740162 I 
gi 1 10438017 I 



460 



470 



I 



I 



480 
..|.. 



490 



500 



I 



I 



REOVPWCLDLYPTTCYTVNVTLLRSPKRHSV0ITIATPPAVKCTISNI5 



RE'VFWCLDLYPTTCYTVNVTLLRSPKRHSVOITIATPPAVKvTISNI. 



RE-VFWCLDLYPTTCYTVNVTLLR.-PKRHSVOITIATPPAVKCTISNI.- 



RF.nVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKCTISNIS 



REOVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIF 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIg 



RFOVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



m 



N0V8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 1 16552183 I 
gi 1 14740162 I 
gi 1 10438017 I 



510 



520 



530 
..|.. 



•1 



540 
..|.. 



550 



I 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDF 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDF 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



3FNETCLRWRSIKT.ADMEEMYLFHIWGQRWYQKEFA0EMTFNISSSSRDF 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDF 



rii 



•pay 



N0V8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 | 
gi 1 16552183 I 
gi 1 14740162 I 
gi 1 10438017 1 



560 

..|.. 



I 



570 



580 



I 



590 



600 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



VCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



F.VCT.nLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



RVCI.DLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



-VGT.nLRPGTNYNVSLRALSSELPVVISLTTQITEPPLPEVEFFTVHRGP 



/CLDLRPGTNYNVSLR, 



3SELPWISLTTQITEPPLPEVEFFTVHRGF 



?GTNYIWSLRALSSELPWISLTTO: 



EPPLPEVEFFTVHF 



610 



620 



630 



640 



650 



N0V8 
N0V9 

gi|11360234| 
gi 1 17402220 I 
gi| 16552183 I 
gi|l4740162| 
gi 1 10438017 I 



NOV8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 1 16552183 | 
gi I 14740162 ] 
gi 110438017 I 



i.PRLRLRKAKEKNGPISSY7VLVLPr.AI.?PTFPrrv=EGAP?FF?NIA?J3Ar 



LPRLRLRKAKEKNGPI 




700 



5YVAAELLAKC VPDDAMEI P I ^trRLYpE'/TOAPLKK ^S C Y : 1 1 L^I T SF 
3Yv7j^1lLAKCv'pd1:AHEI PI'^CRl-YYGEf /NAPLKRGPDY C I I LRITPF 



N0V8 
N0V9 

gi 1 11360234 I 
gl 1 17402220 I 
gl 1 16552183 I 
gl 1 14740162 I 
gl 1 10438017 I 



710 720 730 

..|....|....|....|....|.. 



740 



I 



HNKVRRHSCAVWAQVKDSSLMLLOMAGVGLGSLAVVIILTFLSFSAV 



nINKVRRHSCAVWACVKDSSLMLLOMAGVGLGSLAVVIILTFLSFSAV 



HNKVRRHPCAV'.-;A7VKD55LMLLCMA3VGL-3SLAVVIII.TrI.SFSAV 





WNKVB RHSTA'/'.-.'A. VFrs.-T 







:CRW^L3wVPWiH- 



WNKVRRHSCAVWACVKDSSLMLLCMAGVGLGSLAVVIILTFLSFSAV 



/JNKVRRHPrAVWACVKDSSLMLLCMAGVGLGSLAVVITLTFt.SFSAV 



Table 8E lists the domain description from DOMAIN analysis results against N0V8. 
This indicates that the NOV8 sequence has properties similar to those of other proteins known to 
contain this domain. 



Table 8E. Domain Analysis of NOV8 

qnl I Smart I smart00l79 , EGF_CA, Calcium-binding EGF-like domain 

CD-Length = 41 residues, 80.5% aligned 
Score = 52.8 bits (125), Expect = 7e-08 

Query: 125 DIDECEVSGLCRHGGRCVNTHGSFECY- CMDGY 156 

DIDEC C++GG CVNT GS+ C C GY 
Sbjct: 1 DIDECASGNPCQNGGTCVNTVGSYRCEECPPGY 33 

The polynucleotide encoding a disclosed N0V8 Type la Membrane Sushi-Containing 
Domain-like protein is identified by the comparative sequencing of human chromosome 1 lpl5 
and mouse chromosome 7. This gene contains two very important domams associated with 
developmental proteins- the CUB domain and the domain first foimd in Clr, Cls, uEGF, and 
bone morphogenetic protein. The CUB domain is foimd in 16 functionally diverse proteins such 
as the dorso-ventral patterning protein tolloid, bone morphogenetic protein 1, a family of 
spermadhesins, complement subcomponents Cls/Clr and the neuronal recognition molecule A5. 
Most of these proteins are known to be involved in developmental processes. The second 
domain is found mostly among developmentally-regulated proteins and spermadhesins. 

The disclosed NOV8 nucleic acid of the invention encoding a Type la Membrane Sushi- 
Containing Domain-like protein includes the nucleic acid whose sequence is provided in Table 
8A, or a fragment thereof. The invention also includes a mutant or variant nucleic that enhances 
the chemical stability of the modified nucleic acid, such that they may be used, for example, as 
antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or variant 
nucleic acids, and their complements, up to about 1% percent of the bases may be so changed. 
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The disclosed N0V8 protein of the invention includes Type la Membrane Sushi- 
Containing Domain-like protein whose sequence is provided in Table 8B. The invention also 
includes a mutant or variant protein any of whose residues may be changed from the 
corresponding residue shown in Table 8B while still encoding a protein that maintains its Type 
la Membrane Sushi-Containing Domain-like activities and physiological fimctions, or a 
functional fragment thereof. In the mutant or variant protein, up to about 0% percent of the 
residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as Fab or 
(Fab)2.that bind immuno specifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this Type la Membrane 
Sushi-Containing Domain-like protein (N0V8) may function as a member of a glucose 
transporter family. Therefore, the N0V8 nucleic acids and proteins identified here may be 
useful in potential therapeutic applications implicated in (but not limited to) various pathologies 
and disorders as indicated below. The potential therapeutic applications for this invention 
include, but are not limited to: protein therapeutic, small molecule drug target, antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, 
gene therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro 
of all tissues and cell types composing (but not limited to) those defined here. 

The N0V8 nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancer including but not limited to Inflamation, Autoimmune 
disorders. Aging and Cancer. For example, a cDNA encoding the Type la Membrane Sushi- 
Containing Domain-like protein (N0V8) may be useful in gene therapy, and the Type la 
Membrane Sushi-Containing Domain-like protein (N0V8) may be useful when administered to a 
subject in need thereof By way of nonlimiting example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from cancer, trauma, regeneration 
(in vitro and in vivo), viral/bacterial/parasitic infections, Atherosclerosis, Aneurysm, 
Hypertension, Fibromuscular dysplasia, Stroke, Scleroderma, Obesity, Transplantation, 
Myocardial infarction. Embolism, Cardiovascular disorders, Bypass surgery, 
Adrenoleukodysfrophy, Congenital Adrenal Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) 
syndrome. Pancreatitis, Cirrhosis, Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic 
purpura. Immunodeficiencies, Graft vesus host disease (GVHD), Lymphedema, Allergies, 
autoimmume disease, Alzheimer's disease. Tuberous sclerosis, hypercalceimia, Parkinson's 
disease, Huntington's disease. Cerebral palsy. Epilepsy, Lesch-Nyhan syndrome. Multiple 
sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders. Addiction, Anxiety, 
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Pain, Neuroprotection, Systemic lupus erythematosus. Asthma, Emphysema, Scleroderma, 
ARDS, Renal artery stenosis. Interstitial nephritis. Glomerulonephritis, Polycystic kidney 
disease. Systemic lupus erythematosus. Renal tubular acidosis, IgA nephropathy and other 
diseases, disorders and conditions of the like. 

The N0V8 nucleic acid encoding Type la Membrane Sushi-Containing Domain-like 
protein, and the Type la Membrane Sushi-Containing Domain-like protein of the invention, or 
fragments thereof, may fiuther be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

N0V8 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind inmiuno-specifically to the novel N0V8 substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section 
below. The disclosed N0V8 protein has multiple hydrophilic regions, each of which can be used 
as an immunogen. In one embodiment, a contemplated N0V8 epitope is from about amino acids 
40 to 300. In another embodiment, a N0V8 epitope is from about amino acids 305 to 360, from 
about 400 to 450, from about 500 to 560, from about 580 to 610, and from about 620 to 680. 
These novel proteins can be used in assay systems for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of new 
drug targets for various disorders. 

NOV9 

A disclosed NOV9 nucleic acid of 2507 nucleotides identified as SEQ ID NO:27 
(designated CuraGen Acc. No. CG95545-02) encoding a novel Type la Membrane-Sushi 
Domain Containing Protein-like protein is shown in Table 9A. An open reading frame was 
identified beginning at nucleotides 309-3 11 and ending at nucleotides 2469-2471. Putative 
untranslated regions are indicated by underline. 



Table 9A. 




NOV9 Polynucleotide 




SEQ ID NO:27 




CGGGGCTCTGCGTCAGCTGTGTCATTATCCGATGAGTGTCTGTCCCCCTTTGCGAATGTG 


60 


AGCGGCGA6AGGGCAQCAAGTGCGGAGCCAGAGACGGACGCGGA&CGGGC6TGTCCTAAG 


120 


CCCAGGCCCCGACAGGAGGAAGGACCCGCGCTCTGCGGCCTCCCGGGGACCCCGCAGCGC 


180 


CCCCCGCTTCCCTCGGCGGCGCCGGAA6CCGCCGGCTGGTCCCCTCCCCGCGGCGCCTGT 


240 


AGCCTTATCTCTGCACCCTGAGGGCCCCGGGAGGAGGCGCGGGCGCGCCGGGAGGGACCG 


300 


GCGGCGGCATGGGCCGGGGGCCCTGGGATGCGGGCCCGTCTCGCCGCCTGCTGCCGCTGT 


360 


TGCTGCTGCTCGGCCTGGCCCGCGGCGCCGCGGGAGCGCCGGGCCCCGACGGTTTAGACG 


420 


TCTGTGCCACTTGCCATGAACATGCCACATGCCAGCAAAGAGAAGGGAAGAAGATCTGTA 


480 


TTTGCAACTATGGATTTGTAGGGAACGGGAGGACTCAGTGTGTTGATAAAAATGAGTGCC 


540 


AGTTTGGAGCCACTCTTGTCTGTGGGAACCACACATCTTGCCACAACACCCCCGGGGGCT 


600 
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TCTATTGaVTTTGCCTGGAAGGATATCGAGCCACAAACAACAACAAGACATTCATTCCCA 

ACGATGGCACCTTTTGTACAGACATAGATGAGTGTGAAGTTTCTGGCCTGTGCAGGCATG 

GAGGGCGAT6CGTGAACACTCATGGGAGCTTT6AATGCTACTGTATGGATGGATACTTGC 

CAAGGAATGGACCTGAACCTTTCCACCCGACCACCGATGCCACATCATGCACAGAAATAG 

ACTGTGGTACCCCTCCTGAGGTTCCAGATGGCTATATCATAGGAAATTATACGTCTAGTC 

TGGGCAGCCAGGTTCGTTATGCTTGCAGAGAAGGATTCTTCAGTGTTCCAGAAGATACAG 

TTTCAAGCTGCACAGGCCTGGGCACATGGGAGTCCCCAAAATTACATTGCCAAGAGATCA 

ACTGTGGa^CCCTCCTVGAAATGOSGCACGCCATCTTGGTAGGAAATCaiCMCTCCAGGC 

TGGGCGGTGTGGCTCGCTATGTCTGTCAAGAGGGCTTTGAGAGCCCTGGAGGAAAGATCA 

CTTCT6TTTGCACAGAGAAAGGCACCTG6AGAGAAAGTACTTTAACATGCACAGAAATTC 

TGACAAA6ATTAATGATGTATCACTGTTTAATGATACCTGT6TGAGATGGCAAATAAACT 

CAAGAAGAATAAACCCCAAGATCTCATATGTGATATCCATAAAAGGACAACGGTTGGACC 

CTATGGAATCAGTTCGT6AGGAGACAGTCAACTTGACCACAGACAGCAGGACCCCAGAAG 

TGTGCCTAGCCCTGTACCCAGGCACCAACTACACCGTGAACATCTCCACA6CACCTCCCA 

GGCGCTCGATGCCAGCCGTCATCGGTTTCCAGACAGCTGAA6TTGATCTCTTAGAAGATG 

ATGGAAGTTTCAATATTTCAATATTTAATGAAACTTGTTTGAAATTGAACAGGCGTTCTA 

GGAAAGTTGGATCAGAACACATGTACCAATTTACCGTTCTGGGTCAGAGGTGGTATCTGG 

CTAACTTTTCTCATGCAACATCGTTTAACTTCACAACGAGGGAACAA6TGCCTGTAGTGT 

GTTTGGATCTGTACCCTACGACTGATTATACGGTGAATGTGACCCTGCTGA6ATCTCCTA 

AGCGGCACTCAGTGCAAATAACAATAGCAACTCCCCCAGCAGTAAAACAGACCATCAGTA 

ACATTTCAGGATTTAATGAAACCTGCTTGAGATGGAGAAGCATCAAGACAGCTGATATGG 

AGGAGATGTATTTATTCCACATTTGGGGCCAGAGATGGTATCAGAAGGAATTTGCCCAGG 

AAATGACCTTTAATATCAGTAGCAGCAGCCGAGATCCCGAGGTGTGCTTGGACCTACGTC 

CGGGTACCAACTACAATGTCAGTCTCCGGGCTCTGTCTTCGGAACTTCCTGTGGTCATCT 

CCCTGACAACCCAGATAACAGAGCCTCCCCTCCCGGAAGTAGAATTTTTTACGGTGCACA 

GAGGACCTCTACCACGCCTCAGACTGAGGAAAGCCAAGGAGAAAAATGGACCAATCAGCA 

ACGCCTCTGATGCTGATGGATACGTGGCTGCAGAACTACTGGCCAAAGATGTTCCAGATG 

ATGCCATGGAGATACCTATAGGAGACAGGCTGTACTATGGGGAATATTATAATGCACCCT 

TGAAAAGAGGGAGTGATTACTGCATTATATTACGAATCACAAGTGAATGGAATAAGGTGA 

GAAGACACTCCTGTGCAGTTTGGGCTCAGGTGAAAGATTCGTCACTCATGCTGCTGCAGA 

TGGCGGGTGTTGGACTGGGTTCCCTGGCTGTTGTGATCATTCTCACATTCCTCTCCTTCT 

CAGCGGTGTGATGGCAGATGGACACTGAGTGGGGAGGATGCACTGCT 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 



The disclosed N0V9 nucleic acid sequence, localized to chromosome 9, has 1747 of 
1747 bases (100%) identical to a gb:GENBAhfK-ID:AX050019|acc:AX050019.1 mRNA from 
Homo sapiens (Sequence 32 from Patent WO0071710) (Fig. 3A). The full amino acid sequence 
of the protein of the invention was found to have 440 of 441 amino acid residues (99%) identical 
to, and 441 of 441 amino acid residues (100%) similar to, the 570 amino acid residue 
ptnr:SPTREMBL-ACC:Q9NTA7 protein from Homo sapiens (Human) (HYPOTHETICAL 63.7 
KDA PROTEIN). 

The disclosed N0V9 polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 has 720 
amino acid residues and is presented in Table 9B using the one-letter amino acid code. Signal P, 
Psort and/or Hydropathy results predict that N0V9 is a Type la membrane protein, has a signal 
peptide, and is likely to be localized at the plasma membrane with a certainty of 0.9190. In other 
embodiments, N0V9 may also be localized to the endoplasmic reticulum (membrane) with a 
certamty of 0.100, and lysosomes with a certainty of 0.2000. The most likely cleavage site for 
N0V9 is between positions 29 and 30, AAG-AP. 
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Table 9B. 
NOV9 Polypeptide 
SEQ ID NO:28 

MGRGPWDAGPSRRLLPLLLLLGLARGAAGAPGPDGLDVCATCHEHATCQQREGKKICICN 6 0 

YGFVGNGRTQCVDKNECQFGATLVCGNHTSCaOITPGGFYCICLEGYRATNinnCTFIPNDG 12 0 

TFCTDIDECEVSGLCRHGGRCVNTHGSFECYCMDGYLPRNGPEPFHPTTDATSCTEIDCG 180 

TPPEVPDGYI IGNYTSSLGSQVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCG 24 0 

NPPEMRHMLVGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 300 

INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLTTDSRTPEVCL 360 

ALYPGTNYTVNI STAPPRRSMPAVIGFQTAEVDLLEDDGSFNISIFNETCLKLNRRSRKV 420 

GSEHMYQFTVLGQRWYLANFSHATSFNFTTREQVPWCLDLYPTTDYTVNVTLLRSPKRH 480 

SVQITIATPPAVKQTISNISGFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMT 54 0 

FNISSSSRDPEVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 600 

LPRLRLRKAKE KNGP I SNAS DADGYVAAELLAKDVPDDAME I P I GDRL YYGE YYNAP LKR 660 

GSDYCIILRITSEWNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 720 

A search of sequence databases reveals that the N0V9 amino acid sequence has 440 of 
441 amino acid residues (99%) identical to, and 441 of 441 amino acid residues (100%) similar 
to, the 570 amino acid residue ptnr:SPTREMBL-ACC:Q9NTA7 protein from Homo sapiens 
(Human) (HYPOTHETICAL 63.7 KDA PROTEIN). 

N0V9 is expressed in at least the pancreas, placenta, nervous system, tumor tissues, brain 
and the hypothalamus. 

The disclosed NOV9 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 9C. 



Table 9C. BLAST results for NOV9 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi|ll360234|pir| |T 
46261 


hypothetical 
protein 

DKFZp761E1824 .1 
- human 
(fragment) 


570 


100 


100 


0.0 


gi|l7402220| emb | CA 
D13445 . 1 1 
(AL138756) 


bA401.1 (novel 
protein) [Homo 
sapiens] 


620 


100 


100 


0.0 


qi 1 16552183 Icibj | BA 
B71259.l| 
(AK056704) 


unnamed protein 
product [Homo 
sapiens] 


570 


98 


98 


0.0 


qi 1 14740162 | ref |XP 
039183 .l| 
(XM_03 9183) 


hypothetical 
protein 
DKFZp761E1824 
[Homo sapiens] 


1037 


100 


100 


0.0 


qi|l0438017|dbi | BA 
B15149 . 1 1 
(AK025486) 


unnamed protein 
product [Homo 
sapiens] 


409 


100 


100 


0.0 
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The homology between these and other sequences is shown graphically in the ClustalW 
analysis shown in Table 9D. In the ClustalW alignment of the N0V9 protein, as well as all other 
ClustalW analyses herein, the black outlined amino acid residues indicate regions of conserved 
sequence (i.e., regions that may be required to preserve structural or functional properties), 
whereas non-highlighted amino acid residues are less conserved and can potentially be altered to 
a much broader extent without altering protein structure or fimction. 



Q 

m 
. ?« 



In 



Table 9D. ClustalW Analysis of NOV9 

1) N0V8 (SEQ ID NO: 25) 

2) N0V9 (SEQ ID NO: 27) 

3) gi|ll360234i (SEQ ID NO:69) 

4) gi 1 17402220 I (SEQ ID N0:70) 

5) gi|l6552183| (SEQ ID N0:71) 

6) gi|l4740162| (SEQ ID N0:72) 

7) gi 1 10438017] (SEQ ID N0:73) 

10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 
N0V8 MGRGPWDAGPSRRLLPLLLLLGLARGAAGAPGPDGLDVCATCHEHATCQQ 
N0V9 MGRGPVnSAGPSRRLLPLLLLLGLARGAAGAPGFDGLDVCATCHEHATCQQ 

gi|ll360234| - 

gi|l7402220| - 

gi|l6552183| - 

gi|l4740162| -- 

gi|l0438017| - - 

60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 
N0V8 REGKKICICNYGFVGNGRTQCVDKNECQFGATLVCGNHTSCHNTPGGFYC 
N0V9 REGKKICICNYGFVGNGRTQCVDKNECQFGATLVCGNHTSCHNTPGGFYC 

gi|ll360234| 

gi|l7402220| -- -- 

gi|l6552183| - 

gi|14740162| - 

gi|l0438017| -- 

110 120 130 140 150 

N0V8 ICLEGYRATNNNKTFIPNDGTFCTDIDECBVSGLCRHGGRCVNTHGSFEC 

NOV 9 I CXjEGYRATNNNKTFI PNDGTFCTDIDECEVSGLCRHGGRCVNTHGSFEC 

gi|ll360234| - - 

gi|l74C2220| -- ECEVSGLCRHGGRCVNTHGSFEC 

gi|16552183| --- 

gi|l4740162| --- --- 

gi|l0438017| 

160 170 180 190 200 

....[.... |....|....|....|....|....|....|....|.... I 
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fU 

■.f=i 
H 

fli 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGYI IGNYTSSLGS 



DCGTPPEVPDGYIIGNYTSSLG? 



D r T P P E V P n Y T n N Y T S F LG P 



N0V8 YCMDGYLPRNGPEPFHPTTDATSCTEIli 

II0V9 YCMDGYLPRNGPEPFHPTTDATSCTElE 
gi 1 11360234 1 

gi 1 17402220 | yCMDGyLPRNGPEPPHPTTDATSCTEI|i 

gi 1 16552183 | - -MDGYLPRNGPEPFHPTTDATSCTEl|| 

gi|l4740162| 

gi|l0438017| 

210 220 230 240 250 

N0V8 
NOV 9 

gi 1 11360234 I 
gi|l7402220| 
gi 1 16552183 I 
gi 1 14740162 I 

gi|10438017| - - - 

260 270 280 290 300 

N0V8 Q 
N0V9 m 
gi|113e0234| 
gi 1 17402220 I 
gi 1 16552183 I 
gi 114740162 I 
gi 1 10438017 I 



nVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGMPPEMRHML 



OVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



OVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



OVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



MRHAIL 



nNH.SSRTiGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



GNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



-GNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTl' 



GNH.S.SRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



v/GNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCOEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



N0V8 

N0V9 

gi 1 11360234 I 
gi 1 17402220 1 
gi 1 16552183 | 
gi 1 14740162 I 
gi 1 10438017 1 



310 



320 



330 



I 



340 
..|.. 



350 



TNDVSLFNDTCVRWOINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



Tt^nVSLFNDTCVRWOINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



TWnV.gT.FNDTCVRWOINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



390 400 



N0V8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 1 16552183 | 
gi 1 14740162 I 
gi 1 10438017 I 



N0V8 
N0V9 




410 420 430 


440 


450 


|fni?ifmetclklnrrsrkvj?ehmycftvlg 


:rwylahfshai 


■SFKFT'li 


Ire:.-:!-'::"': -i.Vi.iiRRSRKV ;.-;EH:.;v:Fr;:/;. f .■;Y:,;-.::i-.~HA..~r::F-^l 
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gi 1 11360234 1 
gi 1 17402220 I 
gi 1 16552183 I 
gi 1 14740162 I 
gi 1 10438017 I 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



FNISIFNETCLKLNRRSRKVGSEHMYOFTVLGORWYLANFSHATSFNFTT 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGORWYLANFSHATSFNFTT 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



FNTPIFNETrLKLNRRPRKVoSEHMY?FTVLG?RVJYLANFPHAT?™FTT 



460 



470 



480 



490 



500 



N0V8 

NOV9 

gi 1 11360234 I 
gi 1 17402220 1 
gi 1 16552183 I 
gi 1 14740162 I 
gi 1 10438017 I 



.... I .... I .... I .... I .... I .. - 

MdtiM.lfclMj. j..l.V'^.l<i.^»i.J**rfelJ!4:]iL4IM^AnjJjmngTO 



REOVPWCLDLYPTTDYTVNVTLLRSPKRHSVOITIATPPAVKQTISNIS 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REOVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKOTISNIS 



510 



fll 

1=1 
III 



NOV8 
N0V9 

gi 1 11360234 I 
gi 1 17402220 I 
gi 1 16552183 I 
gi 1 14740162 I 
gi|l0438017| 



520 
..|.. 



I 



530 
..|.. 



I 



540 
..|.. 



550 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFMISSSSRDP 



FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



FNETCLRWRS I KTADMEEMYLFH IWGQRWYQKEFAOEMTFNISSSSRD, 



3FNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



5FNETCLRWRSIKTADMEEMYLFHIWGQRWY0KEFA0EMTFNISSSSRDF 



rii 



N0V8 
N0V9 

gi|ll3e0234| 
gi 1 17402220 I 
gi 1 16552183 | 
gi 1 147401621 
gi 1 10438017 I 



N0V8 
N0V9 

gi 1 11360234 I 
gi 117402220 I 
gi 1 16552183 I 
gi 1 14740162 I 
gi 1 10438017 I 



560 



570 

..|.. 



580 

..|.. 



590 



600 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGF 



EVCLDLRPGTNYNVSLRALSSELPWISLTTOITEPPLPEVEFFTVHRGF 



:.DLRPGTNYNVSLR? 



jTTQITEPPLPEVEFFTVHRGF 



650 




N0V8 
N0V9 

gi I 11360234 I 
gi 1 17402220 | 



660 



670 



680 



690 
. . I .. . 



700 



I 



YVA.£lELLAKDVPDDAMEIPIGDRLYY3EYYNAPLKRG.'=DYCIILRITSE 



YVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDY.-rilLRITSE 




gi 1 16552183 I 
gi 1 14740162 I 
gi 1 10438017 1 g 



YVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



YVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



N0V8 
N0V9 

gi 1 11360234 I 
gi 1 17402220] 
gi 1 16552183 I 
gi 1 14740162 I 
gi|l0438017| 



710 720 730 740 

|....|....|....|....|....|....|....|....| 



WNKVRRHSCAVWACVKDPSLMLLrr-lA-.vaL-^SLAVVI tLTFL^FPA'.■ 



i•INKVRRH?CAVWA■;VKCS?LMLLCMAGVGLGSLAVVIILTFLSFSA'.■ 



WNKVRRHSCAVWACVKDSSLMLLCMAGVGLGSLAVVIILTFLSFSAV 



WNKVRRHSCAVWAOVKDSSLMLLCMAGVGLGSLAWIILTFLSFSA^.' 



/JNKVRRHSCAVWAOVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



rtNKVRRHSCAVWAOVKDSSLMLLOMAGVGLGSLAWIILTFLSFSAV 



Table 9E lists the domain description from DOMAIN analysis results against NOV9. 
This indicates that the NOV9 sequence has properties similar to those of other proteins known to 
contain this domain. 



Table 9£. Domain Analysis of NOV9 

gnl|Smartlsmart00179. EGF_CA, Calcium-binding EGF-like domain 

CD-Length = 41 residues, 80.5% aligned 
Score = 52.8 bits (125), Expect = 7e-08 

Query: 125 DIDECEVSGLCRHGGRCVNTHGSFECY-CMDGY 156 

DIDEC C++GG CVNT GS+ C C GY 
Sbjct! 1 DIDECASGNPCQNGGTCVNTVGSYRCEECPPGY 33 

The disclosed N0V9 polynucleotide encodes a Type la Membrane Sushi-Containing 
Domain-like protein, identified by the comparative sequencing of human chromosome 1 lpl5 
and mouse chromosome 7. This gene contains two very important domains associated with 
developmental proteins- the CUB domain and the domain first found in CI r, CI s, uEGF, and 
bone morphogenetic protein. The CUB domain is found in 16 functionally diverse proteins such 
as the dorso- ventral patterning protein tolloid, bone morphogenetic protein 1, a family of 
spermadhesins, complement subcomponents Cls/Clr and the neuronal recognition molecule A5. 
Most of these proteins are known to be involved in developmental processes. The second 
domain is found mostly among developmentally-regulated proteins and spermadhesins. 

The disclosed NOV9 nucleic acid of the invention encoding a Type la membrane sushi- 
containing domain-like protein includes the nucleic acid whose sequence is provided in Table 
9A, or a fragment thereof The invention also includes a mutant or variant nucleic acid any of 
whose bases may be changed from the corresponding base shown in Table 9A while still 
encoding a protein that maintains its a Type la membrane sushi-containing domain-like activities 
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and physiological functions, or a fragment of such a nucleic acid. The invention further includes 
nucleic acids whose sequences are complementary to those just described, including nucleic acid 
fragments that are complementary to any of the nucleic acids just described. The invention 
additionally includes nucleic acids or nucleic acid fragments, or complements thereto, whose 
structures include chemical modifications. Such modifications include, by way of nonlimiting 
example, modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical stability 
of the modified nucleic acid, such that they may be used, for example, as antisense bindmg 
nucleic acids in therapeutic applications in a subject. 

The disclosed N0V9 protein of the invention includes the Type la membrane sushi- 
containing domain-like protein whose sequence is provided in Table 9B. The invention also 
includes a mutant or variant protein any of whose residues may be changed from the 
corresponding residue shown in Table 2 while still encoding a protein that maintains its a Type 
la membrane sushi-containing domain-like activities and physiological functions, or a functional 
fragment thereof. In the mutant or variant protein, up to about 1 percent of the residues may be 
so changed. 

The invention further encompasses antibodies and antibody fragments, such as Fab or 
(Fab)2.that bind immuno specifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this Type la membrane 
sushi-containing domain-like protein (NOV9) may function as a member of a family. Therefore, 
the N0V9 nucleic acids and proteins identified here may be useful in potential therapeutic 
applications implicated in (but not limited to) various pathologies and disorders as indicated 
below. The potential therapeutic applications for this invention include, but are not limited to: 
protein therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues and 
cell types composmg (but not limited to) those defined here. 

The N0V9 nucleic acids and proteins of the invention are usefiil in potential therapeutic 
applications implicated in liver toxicity and damage such as in cancer, cirrhosis, or troglitazone 
treatment for diabetes; brain and CNS disorders including cancer, Parkinson's, Alzheimer's, 
epilepsy, schizophrenia and other diseases, disorders and conditions of the like. For example, a 
cDNA encoding a Type la membrane sushi-containing domain-like protein (N0V9) may be 
useful in gene therapy, and the Type la membrane sushi-containing domain-like protein (N0V9) 
may be useful when administered to a subject in need thereof. By way of nonlimiting example, 
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the compositions of the present invention will have efficacy for treatment of patients suffering 
from cancer, diabetes, obesity, fertility as well as other diseases, disorders and conditions. The 
NOV9 nucleic acid encoding a Type la membrane sushi-containing domain-like protein, and the 
a Type la membrane sushi-containing domain-like protein of the invention, or fragments thereof, 
may further be usefiil in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. 

NOV9 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel N0V9 substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section 
below. The disclosed N0V9 protein has multiple hydrophilic regions, each of which can be used 
as an immunogen. In one embodiment, a contemplated NOV9 epitope is from about amino acids 
40 to 300. In another embodiment, a NOV9 epitope is from about amino acids 305 to 360, from 
about 400 to 450, from about 500 to 560, from about 580 to 610, and from about 620 to 680. 
These novel proteins can be used in assay systems for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of new 
drug targets for various disorders. 

NOVIO 

NOV 10 includes two butyrophilin-like proteins disclosed below. The disclosed 
sequences have been named NOV 1 Oa and NOV 1 Ob. 
NOVlOa 

A disclosed NOVlOa nucleic acid of 861 nucleotides identified as SEQ ID NO:29 
(designated CuraGen Acc. No. CG55746-01 ) encoding a novel butyrophilin-like protein is 
shown in Table lOA. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 46-48 and ending with a TGA codon at nucleotides 793-795. Putative 
untranslated regions, if any, are found upsfream from the initiation codon and downstream from 
the termination codon. 



Table IDA 
NOVlOa Polynucleotide 
SEQ ID NO:29 

CAGGTTACACTTCGTAAGAACTGGAATGTAAAGTAAAGGCAGACAATGACAAAATATCTTGTTTTCTTTT 
CAGCTTTATTCACAGTGACAGTCCCTAAGCACCTGTACATAATAAAGCACCCCAGCAATGTGACCCTGGA 
ATGCAACTTTGACACTGGTAGTCATGTGAACCTTGGAGCAATAACAGTCAGTTTGCAAAAGGTGGAAAAT 
GATACATCCCCACACCGTGAAAGAGCCACTTTGCTGGAGGAGCAGCTGCCCCTAGGGAAGGCCTCGTTCC 
ACATACCTCAAGTCCAAGTGAGGGACGAAGGACAGTACCAATGCATAATCATCTATGGGGTCGCCTGGGA 
CTACAAGTACCTGACTCTGAAAGTCAAAGGTGCTTCCTACAGGAAAATAAACACTCACATCCTAAAGGTT 
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CCAGAAACAGATGAGGTAGAGCTCACCTGCCAGGCTACAGGTTATCCTCTGGCAGAAGTATCCTGGCCAA 
ACGTCAGCGTTCCTGCCAACACCAGCCACTCCAGGACCCCTGAAGGCCTCTACCAGGTCACCAGTGTTCT 
GCGCCTAAAGCCACCCCCTGGCAGAAACTTCAGCTGTGTGTTCTGGAATACTCACGTGAGGGAACTTACT 
TTGGCCAGCATTGACCTTCAAAGTAAGATGGAACCCAGGACCCATCCAACTTGGCTGCTTCACATTTTCA 
TCCCCTTCTGCATCATTGCTTTCATTTTCATAGCCACAGTGATAGCCCTAAGAAAACAACTCTGTCAAAA 
GCTGTATTCTTCAAAAGGTAAGTGAGTTTTATTCATGGTAACCCAATGCACTGGGTGTCTGCAGCATGAG 
CCACTGCTTTGCACTGCAGGC 



In a search of public sequence databases, the NOV 10a nucleic acid sequence, which 
maps to chromosome 9, and has 467 of 473 bases (98%) identical to a gb:GENBANK- 
ID:AK001872|acc:AK001872.1 mRNA from Homo sapiens (Homo sapiens cDNA FLJl 1010 
fis, clonePLACE1003145). 

The disclosed NOVlOa polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 has 
249 amino acid residues and is presented in Table lOB using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV 10a is a Type la membrane protein, 
has a signal peptide, and is likely to be localized at the plasma membrane with a certainty of 
0.4600. In other embodiments, NOVlOa may also be localized to the endoplasmic reticulum 
(membrane) with a certainty of 0.3700, and lysosomes with a certainty of 0.3000. The most 
likely cleavage site for NOV8 is between positions 17 and 18, TVP-KH. 



Table lOB 
NOVlOa Polypeptide 
SEQroNO;30 

MTKYLVFFSALFTVTVPKHLYIIKHPSNVTLECNPDTGSHVNLGAITVSLQKVENDTSPHRERATLLEEQ 
LPLGKASFHIPQVQVRDEGQYQCIIIYGVAVroYKYLTLKVKGASYRKINTHILKVPETDEVELTCQATGY 
PLAEVSWPNVSVPANTSHSRTPEGLYQVTSVLRLKPPPGRNFSCVFWNTHVRELTLASIDLQSKMKPRTH 
PTWLLHIFI PFCI lAFIFIATVIALRKQLCQKL YSSKGK 



A search of sequence databases reveals that the NOVlOa amino acid sequence has 159 of 
231 amino acid residues (68%) identical to, and 182 of 231 amino acid residues (78%) similar to, 
the 247 amino acid residue ptnr: SPTREMBL-ACC:Q9WUL5 protein from Mus musculus 
(Mouse) (BUTYROPHILIN-LIKE PROTEIN) 

NOVlOa is expressed in at least Bone Marrow, Lung, Testis, Thymus, Uterus, Whole 
Organism. 



NOVlOb 

A disclosed NOVlOb nucleic acid of 660 nucleotides identified as SEQ ID NO:31 
(designated CuraGen Acc. No. CG55746-05) encoding a novel BUTYROPHILIN PRECURSOR 
B7-DC-like protein is shown in Table IOC. An open reading frame was identified beginning at 



112 



nucleotides 34-36 and ending at nucleotides 583-S8S. Putative untranslated regions are indicated 
by underline. 



Table IOC 




iNviviuD x^oiynucicOuuc 




SEQ ID NO:31 




AGCTGTGGCAAGTCCTCATATCAAATACAGAACATGATCTTCCTCCTGCTAATGTTGAGC 


60 


CTGGAATTGCAGCTTCACCAGATAGCAGCTTTATTCACAGTGACAGTCCCTAAGGAACTG 


120 


TACATAATAGAGCATGGCAGCAATGTGACCCTGGAATGCAACTTTGACACTGGAAGTCAT 


180 


GTGAACCTTGGAGCAATAACAACCAGTTT6CAAAAGGTGGAAAATGATACATCCCCACAC 


240 


CGT6AAAGAGCCACTTT6CTGGAGGAGCAGCTGCCCCTAGGGAAGGCCTC6TTCGACATA 


300 


CCTCAAGTCCAAGTGAGGGACGAAGGACA6TACCAATGCATAATCATCTATGGGGTCGCC 


360 


TGGGACTACAAGTACCT6ACTCT6AAAGTCAAAGGTCAGATGGAACCCAGGACCCATCCA 


420 


ACTTGGCTGCTTaiCATTTTOlTCCCCTCCTGCATCATTGCTTTCATTTTCATAGCCACA 


480 


GTGATA6CCCTAAGAAAACAACTCTGTCAAAAGCT6TATTCTTCAAAA6ACACAACAAAA 


540 


AGACCTGTCACCACAACAAAGAGGGAAGTGAACAGTGCTATCTGAACCTGTGGTCTTGGG 


600 


AGCCAGGGTGACCTGATATGACATTTAAAGAAGCTTCTGGACrCTGAACAAGAATTCGGT 


660 



In a search of public sequence databases, the NOV 10b nucleic acid sequence, which 
maps to chromosome 9, has 394 of 396 bases (99%) identical to a gb:GENBANK- 
ID:AF329193|acc:AF329193.1 mRNA from Homo sapiens (Homo sapiens butyrophilin 
precursor B7-DC mRNA, complete cds). 

The disclosed NOV 10b polypeptide (SEQ ID NO:32) encoded by SEQ ID N0:3 1 has 
183 amino acid residues and is presented in Table lOD using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOVlOb is a Type II membrane protein, 
has a signal peptide, and is likely to be localized to the mitochondrial inner membrane with a 
certainty of 0.8463. In other embodiments, NOV 10b may also be localized to the plasma 
membrane with a certainty of 0.4400, mitochondrial intermembrane space with a certainty of 
0.3008, and mitochondrial matrix space with a certainty of 0.2317. The most likely cleavage site 
for NOV 10b is between positions 19 and 20, lAA-LF. 



Table lOD 




NOVlOb Polypeptide 




SEQ ID NO:32 




MIFLLLMLSLELQLHQIAALPTVTVPKELYIIEHGSNVTI£CNFDTGSHVNLGAITTSLQ 
KVENDTSPHRERATLLEEQLPLGKASFHIPQVQVRDEGQYQCI I lYGVAWDYKYLTLKVK 
GQMEPRTHPTWLLHIFIPSCIIAFIFIATVIALRKQLCQKLYSSKDTTKRPVTTTKREVN 
SAT 


60 
120 
180 



A search of sequence databases reveals that the NOVlOb amino acid sequence has 121 of 
129 amino acid residues (93%) identical to, and 121 of 129 amino acid residues (93%) similar to, 
the 273 amino acid residue ptnr:SPTREMBL-ACC:Q9BQ51 protein from Homo sapiens 
(Human) (butyrophilin precursor B7-DC (PD-l-ligand 2 protein)). 

113 



NOV 1 OB, the butyrophilin precursor B7-DC -like gene disclosed in this invention is 
expressed in at least the following tissues: Bone Marrow, Lung, Testis, Thymus, Uterus, Whole 
Organism. 

The disclosed NOV 10b polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table lOE. 



Table lOE. BLAST results for NOVlOA 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po 
sitives 
(%) 


Expect 


gi|l3640665|ref |X 
P 016318. l| 
(XM_016318) 


hypothetical 
protein 

XP_016318 [Homo 
sapiens] 


273 


97 


98 


e-128 


gi|l3376850|ref )N 
P 079515. 1| 
(NM_025239) 


programmed death 
ligand 2 [Homo 
sapiens] 


273 


96 


97 


e-127 


gi 1 6912724 |ref|NP 
036597. l| 
(NM 012465) 


butyrophilin- 
li)ce protein 
[Mus musculus] 


247 


68 


77 


8e-85 


gi 1 7661534 | ref |NP 
054862 . 1 1 
(NM 014143) 


B7-H1 protein 
[Homo sapiens] 


290 


38 


52 


5e-32 


gi 1 11230798 | ref |N 
P 068693. l| 
(NM 021893) 


programmed cell 
death 1 ligand 1 
[Mus musculus] 


290 


39 


52 


le-31 



The homology between these and other sequences is shown graphically in the ClustalW 
analysis shown in Table lOF. In the ClustalW alignment of the NOV 10a and NOV 10b proteins, 
as well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and can 
potentially be altered to a much broader extent without altering protein structure or function. 

Table lOF. ClustalW Analysis of NOVlOA 

1) NOVlOa {SEQ ID NO: 29) 

2) NOVlOb (SEQ ID NO: 31) 

3) gi 1 13640665 I (SEQ ID NO: 74) 

4) gi 1 13376850 I (SEQ ID N0:75) 

5) gi|l0946740| (SEQ ID NO:76) 

6) gi I 7661534 I (SEQ ID NO:77) 

7) gi 1 11230798 I (SEQ ID NO: 78) 

10 20 30 40 50 
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I 



I 



I 



NOVlOa 

NOVlOb 

gi 1 13640665 I 

gl|l33768S0| 

gi 1 10946740 1 

gi|7661534| 

gi 1 11230798 1 



SiPL ^aiaai ELQLHQ! 

gLLLBpHjSLQLHPj 

BRiFflgpfFgr- -ywhI 
Jrifa( ^B fta- - Cl 



ALFTVTV PKiibYMM^aSNVTLECSiFC 



fe2ALFTVTVPKi5LYi^E!|!GSNVTLECiFn 



aALFTVTVPK.ilLY|^E,!ircGSNVTLEClFr 



ALFTVTVPKl=:LYE:ilEi;l3SNVTLErifiFr 




....| 

rcsHg 
rcsHi 

TGSHg 
ECT 

PVEKQg 

IpvereI 



NOVlOa 

NOVlOb 

gi 1 13640665 1 

gi 1 13376850 1 

gi 1 109467401 

gi I 7661534 I 

gilll230798| 



60 



SLQKVEN 



70 



80 



90 



100 



RfflngHT AbUMi^Maiil - - - 

EWEGnRA btMiitiaHI Q^Q: 

|ivyw|me|kni iqfvhgeedlkvqh§s 

SQVIQFVAGEEDLKPi 



lPHiMa»jiMiiwa«»niaiMMaa 

iPQISSiS^iSS^ 

Ipi 



ERATLLEEQLPLG 



gRSRAraLLiaSQL 



HO 



120 



130 



140 



150 



NOVlOa 

NOVlOb 

gi 1 13640665 I 

gi|l3376850| 

gi|l0946740| 

gi I 7661534 I 

gi 1 11230798 1 



Qgas| 




-KVQ 



9|p-BrB3i4]s-vd| 



160 170 180 190 200 

NOVlOa E||D|gv35&^'i'^3^^3^i^!S ^vpA^^issiPlI 

NOVlOb - 

gi 1 13640665 1 Egi^flvmBBiSBi^Bsipy BvpAjKHS^flQ^QBSv 

gi 1 13376850 | EfJogv^f^^rg^LgglsSPS QvPAj^^^^i^S'S^SSv 

gil 10946740 1 "fl'IT'rniifft'fiiillT [TB'm'BI ffiVPft H^ llSPBG^iEv 

gi|7661S34| vQsBH^HBP^BKflB^BllsnHQVg^GKTT 

gi 1 11230798 1 ABsBaB^BBEHB^HlBrBSDHQPBSKRivfrBpGM 



210 



220 



230 



240 



250 



NOVlOa 

NOVlOb 

gi 1 13640665 I 

gi|l3376850l 

gi I 10946740 I 

gi|7661534| 

gi 1 11230798 I 



PPPGRNQsBvSlNTHVSgLTLg^E^Sl 



,PPPGRNl3sSvHNTHVRj3LTL3s|E§QSi 
iKPPPGRMSsSvS3jNTHVRi3LTL3s|l^Qsg 
iKPQPSRNgsB^SjNAHMKiSLTsSliDPLSl 

iTTTNEll3YSrSRRLDPEi3NHTSE|viP-||PLAHpgNERT|SlvBLG 

[atandv{3yBi|3rsqp(^nh'iQeSi§p -||pathpSqnrt|Swv|lg 




NOVlOa 



260 



270 

cq^yssSgk 



280 



290 
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NOVlQb 

gi 1 13640665 1 

gi|13376850| 

gi|l0946740| 

gl|76ei534| 

gi|ll230798| 




!cQ^Ss|SDTTKRPVTgTK§EVNSAI - 
ICOSvSSSDTTKRPVlSTKjlEVNSAI - 
fjjt ffl A ffl jB ^ QPYSsBDTTKRPVrBrKBljVNSM - 



>TFXFQISKG-j^^4DvQKCGIQDT«§KI^SDTHLKET 
llQvgriljF'lfiKQV^DVgKCGVEDTSgKNiMDTQFEET 



Tables lOG lists the domain description from DOMAIN analysis results against NOVIO. 
This indicates that the NOVl 0 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table lOG Domain Analysis of NOVIO 

gnHSmart|smart00409, IG, Immunoglobulin 

CD-Length = 86 residues, 89.5% aligned 
Score = 37.0 bits (84), Expect = 0.001 



Query: 


27 


SNVTLECNFDTGSHVNLGAITVSLQKVENDTSPHRERATLLEEQLPLGKASFHIPQVQVR 


86 






+VTL C TV+ K R ++ G ++ I V 




Sbjct: 


10 


ESVTLSCEASGNPPP TVTWYKQGGKLLAESGRFSVSRSG- - -GNSTLTISNVTPE 


61 


Query: 


87 


DEGQYQCIIIYGVAWDYKYLTLKVK 111 








D G Y C TL V 




Sbjct: 


62 


DSGTYTCAATNSSGSASSGTTLTVL 86 





The gene sequence of invention described herein encodes for a novel member of the B7- 

Immunoglobuiin family of enzymes. Specifically, the sequence encodes a novel 
BUTYROPHILIN-like protein. BUTYROPHILIN molecules play crucial roles in T-cell 
activation making them plausible targets for cancer, AIDS, and inflammation therapies. The 
protein described here is known to be expressed in spleen, and liver which may indicate roles in 
lupus, endocrine disorders, inflammation, autoinmiune disorders, and cancers including liver, 
bone, and leukemia. 

The disclosed NOVIO nucleic acid of the invention encoding a butyrophilin-like protein 
includes the nucleic acid whose sequence is provided in Table 10 or a fragment thereof The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 10 while still encoding a protein that maintains its 
butyrophilin-like activities and physiological functions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modiflcations. Such modifications 
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include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least in 
part to enhance the chemical stability of the modified nucleic acid, such that they may be used, 
for example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant nucleic acids, and their complements, up to about 2 percent (NOV 10a) or 1% 
(NOV 10b) of the bases may be so changed. 

The disclosed NOVIO protein of the invention includes the butyrophilin-like protein 
whose sequence is provided in Table lOA and IOC. The invention also includes a mutant or 
variant protein any of whose residues may be changed from the corresponding residue shown in 
Table lOB while still encoding a protein that maintains its butyrophilin-like activities and 
physiological functions, or a functional Augment thereof. In the mutant or variant protein, up to 
about 32 percent (NOV 10a) or (NOVlOb) of the residues may be so changed. 

The invention fiirther encompasses antibodies and antibody fragments, such as Fab or 
(Fab)2,that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this butyrophilin-like 
protein (NOVIO) may function as a member of a butyrophilin family. Therefore, the NOVIO 
nucleic acids and proteins identified here may be useful in potential therapeutic applications 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues and 
cell types composing (but not limited to) those defined here. 

The NOVIO nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancer including but not limited to various pathologies and disorders 
as indicated below. For example, a cDNA encoding the butyrophilin-like protein (NOVIO) may 
be useful in gene therapy, and the butyrophilin-like protein (NOVIO) may be useful when 
administered to a subject in need thereof By way of nonlimiting example, the compositions of 
the present invention will have efficacy for treatment of patients suffering from : brain disorders 
including epilepsy, eating disorders, schizophrenia, ADD, and cancer; heart disease; 
inflammation and autoimmune disorders including Crohn's disease, IBD, lupus, allergies, 
rheumatoid and osteoarthritis, inflammatory skin disorders, blood disorders; psoriasis colon 
cancer, leukemia AIDS; thalamus disorders; metabolic disorders including diabetes and obesity; 
lung diseases such as asthma, emphysema, cystic fibrosis, and cancer; multiple sclerosis, 
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pancreatic disorders including pancreatic insufficiency and cancer; and prostate disorders 
including prostate cancer and other diseases, disorders and conditions of the like. 

The NOV 10 nucleic acid encoding the butyrophilin-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amoimt of the nucleic acid or tiie protein are to be assessed. 

NOVIO nucleic acids and polypeptides are further usefiil in the generation of antibodies 
that bind immimo-speciflcally to the novel NOVIO substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV 10a protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV 10a epitope is from 
about amino acids 25 to 40. In another embodiment, a NOV 10a epitope is from about amino 
acids 50 to 70, from about 60 to 100, from about 1 10 to 140, from about 145 to 185, and from 
about 190 to 210. The disclosed NOVlOb protein has multiple hydrophilic regions, each of 
which can be used as an immunogen. In one embodiment, a contemplated NOV 10b epitope is 
from about amino acids 50 to 80. In another embodiment, a NOV 10b epitope is from about 
amino acids 80 to 1 10, from about 1 1 1 to 130, and from about 150 to 175. 

These novel proteins can be used in assay systems for functional analysis of various 
human disorders, which will help in understanding of pathology of the disease and development 
of new drug targets for various disorders. 

NOVll 

A disclosed NOVl 1 nucleic acid of 1 1 15 nucleotides identified as SEQ ID NO:33 (also 
designated as Acc. No. CG50329-01) encoding a novel BUTYROPHILIN-LIKE PROTEIN-like 
protein is shown in Table 1 1 A. An open reading frame was identified beginning with an ATG 
initiation codon at nucleotides 46-48 and ending with a TAA codon at 931-933. 



Table 11 A. 
NOVll Polynucleotide 
SEQ ID NO:33 

AACCTGCTCTGAGGGGTGGGGAGAAAGACCCCATCACCTGCTAGGATGAGCAGAGC6TG6G6CGATGCAG 

TOVTTCCCTCaCTGTCCGTGCTCCGCTCATTCATTCATCTCCTTGAACTCCrGACCTCAGGaiATGGG 

AGCTGACTTTGATGTCACTGGGCCTCATGCCCCTATTCTGGCTATGGCTGGGGGACACGTGGAGTTACAG 

TGCCAGCTGTTCCCCAATATCAGTGCCGAGGACATGGAGCTGAGGTGGTACAGGTGCCAGCCCTCCCTAG 

CTGTGCACATGCATGAGAGAGGGATGGACATGGATGGAGAGCAAAAGTGGCAGTACAGAGGAAGGACCAC 

CTTCATGAGTGACCACGTGGCCAGGGGCAAGGCCATGGTGAGGAGTCACAGGGTCACCACCTTTGACAAC 

AGGACATACTGCTGCCGCTTCAAGGATGGTGTAAAGTTCGGCGAGGCCACTGTGCAGGTGCAGGTGGCAG 

GTAAGTCAGGGCTGGGCAGAGAGCCCAGAATCCAGGTGACAGACCAGCAGGATGGAGTCAGGGCGGAGTG 

CACATCA6CAGGCTGTTTCCCCAAGTCCTGGGTGGAACGGAGAGACTTCAGGGGCCAGGCTAGGCCTGCT 
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GTGACCAATCTATCAGCCTCAGCCACCACCAGGCTCTGGGCTGTGGCATCCAGCTTGACGCTCTGGGACA 
GGGCTGTGGAGGGTCTCTCCTGCTCCATCTCCAGCCCCCTCCTCCCTGAAAGGTCAGTTTCAGGCATCCA 
CTGGGGGTCATGGAATGTATCCCCCAAGGACAAGGGGGGCTTATTAGAGTCACACTCTGAGGTCCTGGGG 
TTAGAACTTCAACAGATGACTGGGGGGCAGGGGATACAAAATGGAACCCATAACAATTCTCAAAATGCTT 
TTTCCTCAAACCTGAAAGTGTAAAACCTGCTCTGAGGGGTGGGGAGAAAGACCCCATCACCTGCTAGGAT 
GAGCAGAGCGTGGGGCGATGCAGTCATTCCCTCACTGAAGACATTTATGGGGCACCTCCCTATGCACCAG 
ACAG6AAGGAAGGAATTACAGAAACAAAACCTCACAAATATATACAATTATTACGTGTTAATTAA 



In a search of public sequence databases, the NOVl 1 nucleic acid sequence, located on 
chromosome 1 has 508 of 780 bases (65%) identical to a gb:GENBANK- 
ID:AF269232|acc:AF269232.1 mRNfA from Mus musculus (Mus musculus butyrophilin-like 
protein BUTR-1 (Butrl) mRNA, complete cds) . 

The NOV 1 1 protein (SEQ ID NO:34), encoded by SEQ ID NO:33, has 295 amino acids. 
Signal P, Psort and/or Hydropathy results predict that NOVl 1 is a Type la membrane protein, 
has a signal peptide, and is likely to be localized to the mitochondrial matrix space with a 
certainty of 0.6797. In other embodiments, NOVl 1 may also be localized to the microbodies 
with a certainty of 0.4023, mitochondrial inner membrane with a certainty of 0.3682, 
mitochondrial inner membrane space with a certainity of 0.3682. The most likely cleavage site 
for NOVl 1 is between positions 3 1 and 32, GNG-KA. 



Table IIB. 




NOVll Polypeptide 




SEQ ID NO:34 




MSRAWGDAVIPSLSVLRSFIHLLELLTSGNGKADFDVTGPHAPILAMAGGHVELQCQLFP 


60 


NISAEDMELRWYRCQPSLAVHMHERGMDMDGEQKWQYRGRTTFMSDHVARGKAMVRSHRV 


120 


TTFDNRTYCCRFKDGVKFGEATVQVQVAGKSGLGREPRIQVTDQQDGVRAECTSAGCFPK 


180 


SWVERRDFRGQARPAVTNLSASATTRLWAVASSLTLWDRAVEGLSCSISSPLLPERSVSG 


240 


IHWGSWNVSPKDKGGLLESHSEVLGLELQQMTGGQGIQNGTHNNSQNAFSSNLKV 


295 



A search of sequence databases reveals that the NOVl 1 amino acid sequence has 140 of 
274 amino acid residues (51%) identical to, and 185 of 274 amino acid residues (67%) similar to, 
the 275 amino acid residue ptnr:SPTREMBL-ACC:Q9JK39 protein from Mus musculus 
(Mouse) (BUTYROPHILIN-LIKE PROTEIN BUTR-1) 

The disclosed NOVl I polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 1 IC. 
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Table IIC. BLAST results for NOVll 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po 
sitives 
(%) 


Expect 


gi 1 8101125 (gb |AAF 
72554 .1 IAF269232 
1 (AF269232) 


butyrophilin- 
like protein 
BUTR-l [Mus 
musculus] 


275 


50 


65 


le-60 


gi|l6741730|gblAA 
H16661.l|AAH16661 
(BC0X6S61) 


Similar to 
butyrophilin, 
subfamily 2, 
member Al [Homo 
sapiens] 


334 


39 


58 


7e-36 


gi|592146l|ref |NP 
008980. 1| 
(NM_007049) 


butyrophilin, 

subfamily 2, 
member Al [Homo 
sapiens] 


527 


39 


58 


le-35 


gi|l4751898|ref |X 
P 030089. 1| 
(XM_030089) 


(XM_030089) 

hypothetical 

protein 

XP_030089 [Homo 
sapiens] 


529 


39 


58 


2e-35 


gi| 17028375 IgblAA 
H17497 . 1 1 AAH17497 
(BC017497) 


Similar to 
butyrophi 1 in , 
subfamily 2, 
member A2 [Homo 
sapiens] 


493 


57 


74 


e-168 



The homology between these and other sequences is shown graphically in the ClustalW 
analysis shown in Table 1 ID. In the ClustalW alignment of the NOV 11 protein, as well as all 
other ClustalW analyses herein, the black outlined amino acid residues indicate regions of 
conserved sequence (i.e., regions that may be required to preserve structural or functional 
properties), whereas non-highlighted amino acid residues are less conserved and can potentially 
be altered to a much broader extent without altering protein structure or function. 

Table IID. ClustalW Analysis of NOVll 

1) NOVll (SEQ ID NO: 33) 

2) gi|8101125| (SEQ ID NO:79) 

3) gi|l6741730| (SEQ ID NO:80) 

4) gi|592146l| (SEQ ID N0:81) 

5) gi| 14751898 I (SEQ ID NO:82) 

6) gi| 17028375 I (SEQ ID NO:83) 

10 20 30 40 50 

NOVll QsRQw-GDAVlgsiSvLRSFgHlllEBl'TSGNGKSoSDSlSHAlSBMAS 
gi I 8101125 1 QAI#IPGDAgi:5--|lLVSF3-F|3(j|LTSGM6I#3SQBi^l43l^D 



120 



gi| 16741730] 
gi I 5921461 1 
gl 1 147518981 
gi 1 170283751 



AAALHFSgP 



LLLLLLSLCALVS AQFPvVGF (l'?P I LaJJvG 



LLLLLLSLCALVSAOFfJWGFjraPILAUVG 



LLLLLLSLCALVSAQF^lwGFU^PILAnVG 



LLLLLLSLCALVS ACFHWG f BSiP I LRWG 



60 



NOVll 

gl I 8101125 I 
gi 1 16741730 I 
3i|592146l| 
gi 1 14751898 I 
gi 1 17028375 I 



70 
■I-- 



80 



90 



100 

••I 



S<AECMEi|RV;^R 



3Pg 



ENTTLRCHLSPEKNAEDMEVRWFRSOFSPAVFVYKGGRERTEEQMEEYRG 



ENTTLRCHLSPEKNAEDMEVRWFRSQFSPAVFVYKGGRERTEEQMEEYRG 



ENTTLRCHLSPEKNAEDMEVRWFRSQFSPAVFVYKGGRERTEEQMEEYRG 



ENTTLRCHLSPEKNAEDMEVRWFRSQFSPAVFVYKGGRERTEEQMEEYRG 



NOVll 

gi I 8101125 I 
gi 1 16741730 I 
gi|592146l| 
gi|147S1898| 
gi 1 17028375 1 



110 



120 



130 



140 



150 




RTTFVSKDIiRGSVALVIHNHTAQENGTYRCYFQEGRSYDEAILSLWAG 



RTTFVSKDllRGSVALVIHNaTAQENGTYRCYFQEGRSYDEAIL£LWA 



rPVSKDiaRGSVALVIHNgTAQENG 



160 



170 



180 



190 



200 



NOVll 

gi I 81011251 
gi|16741730| 
gi|592146l| 
gi 1 14751898 [ 
gi 1 17028375 I 




NOVll 

gi I 8101125 I 
gi 1 16741730 I 
gi I 5921461 1 
gi 1 1475X898 I 
gi I 170283751 



210 220 230 240 250 

^ASATTRj^ASABlfHl^^G^^^EigiP^SvSGSHWGSHNi 




260 270 280 290 300 

NOVll SPKDK-- G - GlLESHSEVjjGLiSlfiQ 

gi I 8101125 I SVSG AHTGN|(^SVfS 

gi 1 16741730 I @§vSpCAVALPIIV VILMIPlf" ' 

gi I 5921461 1 ggvgPCAVALPIIV VILMIPIi 

gi 1 14751898 I I^ VH PFg 

gi 1 17028375 | l^^aj^PHMVAI AVI T.TASPWMVSMTVI lAVFI I FM^kHccHK 

310 320 330 340 350 
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NOVll 

gi 1 8101125 1 
gi 1 16741730 I 

gi|592146l| 
gi 1 147518981 
gi 1 17028375 I 



iBngShni^ - S nafssnBEv- 

-H-Gill!^ -S SsFSvPp - 

.KELEKERVQI^ELQVKggSI33SS333S!|- - 
.ggT.pin;pvnv|ijBRT/^VKf3lKlMal5>w;Miaaiian;iftV 
,KELEKERVQK§EELQVKj^S3a!33i33S^V 

m^^BBg- 



LSG E KiiraEiaETijlE 1 Al 



LSGEKiiliEHETiSEIA! 



360 370 380 390 400 

NOVll - 

gi|8101125| - - 

gi 1 16741730 I --- AELQFFSN - 

gi I 5921461 1 DWLDPDTAHPDLFLSEDRRSVRRCPFRHLGESVPDNPERFDSQPCVLGR 

gi 1 14751898 | DWLDPDTAHPDLFLSEDRRSVRRCPFRHLGESVPDNPERFDSQPCVLGR 

gi 1 17028375 I ADVNLT6LRNT 



NOVll 

gi I 8101125 I 
gi|l6741730| 
gi I 5921461 1 

gi 1 14751898 I 
gi 1 17028375] 



410 



420 



430 



440 
..|.. 



450 
•-I 



ESFASGKHYWEVEVENVIEWTVGVCRDSVERKGEVLLIPQNGFWTLEMHK 
ESFASGKHYWEVEVENVIEWTVGVCRDSVERKGEVLLI PQNGFWTLEMHK 



NOVll 

gi I 8101125 | 
gi 1 16741730 I 
gi 1 5921461 1 
gill4751898| 
gi 1 17028375 I 



460 
..|.. 



470 



480 



490 



500 



GQYRAVSSPDRILPLKESLCRVGVFLDYEAGDVSFYNMRDRSHIYTCPRS 
GQYRAVSSPDRILPLKESLCRVGVFLDYEAGDVSPVNMRDRSHIYTCPRS 



510 



520 



530 



540 



550 



NOVll 

gi|8101125| -- - 

gi 1 16741730 I 

gi 1 5921461 1 APSVP VRPFFRLGCEDSPIFI-CPALTGANGVTVPEEGLTLH 

gi 1 14751898 | AFSGPDTSQSGDPPEPIESIPWSHSHVDKPWSSQQPPHHTHLPAASFTPT 

gi|l7028375| - 



560 



I 



NOVll 

gi I 8101125 I 

gi|l6741730| 

gi I 5921461 1 RVGTHQSL 

gi 1 14751898 | TDLSPSFLLLTRLCF 

gi|17028375| -- 
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Tables 1 IE lists the domain description from DOMAIN analysis results against NOVl 1. 
This indicates that the NOVl 1 sequence has properties similar to those of other proteins known 
to contain this domain. 







Table HE. Domain Analysis of NOVll 






gnl|Smartlsmart00406. IGv, Immunoglobulin V-Type 






CD-Length = 80 residues, 96.2% aligned 
Score = 34.7 bits (78), Expect = 0.008 


Query: 
Sbjct: 


52 
2 


VELQCQLFPNISAEDMELRWYRCQPSLAVHMHERGMDMDGEQKWQYRGRTTFMSDHVARG 111 
VLC+ + +WRP+ + Y+GR T D+ ++ 
VTLSCKASGF-TFSSYYVSWVRQPPGKGLEWLGYIGSDVSYSEASYKGRVTISKDN- SKN 59 


Query: 

Sbjct: 


112 
60 


KAMVRSHRVTTFDNRTYCC 130 

+ + D TY C 
DVSLTISNLRVEDTGTYYC 78 



The gene sequence of invention described herein encodes for a novel member of the B7- 
Immunoglobulin family of en2ymes. Specifically, the sequence encodes a novel 
BUTYROPHILIN-like protein. BUTYROPHILIN molecules play crucial roles in T-cell 
activation making them plausible targets for cancer, AIDS, and mflammation therapies. The 
protein described here is known to be expressed in spleen, and liver which may indicate roles in 
lupus, endocrine disorders, inflammation, autoimmime disorders, and cancers including liver, 
bone, and leukemia. 

Despite the fact that many tumors express MHC class I molecules presenting "foreign" 
peptide antigens, a vigorous tumor-destructing immune response is seldom detected. A possible 
explanation is that tumors cannot provide adequate costimulatory signals as provided by 
professional antigen presenting cells. CD28, upon interacting with B7, triggers costimulatory 
signals critical for the T-cell response. Transfection of tumor cells with B7 augments the 
immunogenicity of the tumor so that an anti-tumor immune response can be amplified. When 
B7-CD28 costimulation is provided CTL specific for otherwise silent epitopes can be activated. 
Therefore, unresponsiveness of T cells to many tumor antigens should be considered as 
ignorance rather than tolerance. Immunological ignorance may thus contribute to the failure of 
the immune system to respond against the tumor antigens. 

There is considerable evidence to support an important role for co-stimulatory molecules 
in regulating the proliferation and activation of T cells in the immune response. Of particular 
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relevance is the interaction between CD28 on T cells and B7 expressed on the surface of antigen 
presenting cells (APCs). CTLA-4, another molecule present on activated T cells may 
downregulate T cell activity, but its role remains uncertain. CTLA4-Ig, a fusion protein 
consisting of the extracellular domain of CTLA4 and the Fc portion of human immunoglobulin 
Gl (IgGl), has been usefiil for studying the role of CD28/B7 interactions in immune responses. 
A number of studies have shown that CTLA4-Ig can switch off T cell activation. In an 
ovalbumin sensitive murme model of asthma, CTLA4-Ig treatment suppressed the response to 
inhaled allergen (increased airway hyperresponsiveness [AHR], IgE production, recruitment of 
eosinophils into the lungs, production of IL-4, IL-5, and IL-10 and increased IFNgamma 
production from CD3-TCR-activated T cells). Anti B7-2 treatment has similar effects suggesting 
that interaction of B7-2 with CD28 is important in the development of a Th-2 type inflammatory 
response in mice. Recent observations have been of relevance to human allergic disease. In vitro 
studies have shown that CTLA4-Ig or anti-B7-2 antibody can inhibit allergen-induced 
proliferation and cytokine production by peripheral blood mononuclear cells from atopic 
subjects. The role of co-stimulation has been studied in a human bronchial explant model of 
asthma. CTLA4-Ig fusion protein effectively blocked allergen-induced production of IL-5 and 
IL-13 in bronchial explants from atopic asthmatics. These studies confirm the requirement for 
interaction between co-stimulatory molecules in cytokine production and allergic inflammation, 
and point to the CD28-B7 pathway as being important to the allergen-induced inflammation in 
asthma. Studies of organ transplantation in primates suggest that CTLA4-Ig is extremely 
effective in preventing organ rejection. While phase 1 clinical trials have shown CTLA-4-Ig 
treatment of patients with psoriasis vulgaris to be well tolerated and to resuU in clinical 
improvement, its role in asthma management merits further investigation. 

The initiation and progression of autoimmune diseases, such as insulin-dependent 
diabetes mellitus (IDDM), are complex processes that depend on autoantigen exposure, genetic 
susceptibility, and secondary events that promote autoaggression. T-cell costimulation, largely 
mediated by CD28/B7 interactions, is a major regulatory pathway in the activation and 
differentiation of T-cells that cause IDDM in murine models. In this article, we summarize our 
results in two models of IDDM: the non obese diabetic (NOD) mouse and diabetes induced with 
multiple low doses of streptozotocin (MDSDM). In both of these models, blockade of CD28/B7 
costimulation regulates the development of disease. The effects of blockade vary with the 
intensity of cognate signal delivered to the T-cells, the timing of the costimulatory signal, and 
perhaps even the CD28 ligand expressed on antigen-presenting cells (APCs). Our results suggest 
that targeting CD28/B7 signals is a feasible approach for treatment and prevention of recurrence 
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of autoimmune diabetes. However, the dynamic nature of these interactions highlights the 
importance of a clear understanding of their role in regulation of the disease. 
PMID: 9048209, UI: 97200274 

The disclosed NOVl 1 nucleic acid of the invention encoding a butyrophilin-like protein 
includes the nucleic acid whose sequence is provided in Table 11 A or a fragment thereof. The 
invention also mcludes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 1 1 A while still encoding a protein that maintains its 
butyrophilin-like activities and physiological fimctions, or a fragment of such a nucleic acid. 
The invention fiirther includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least in 
part to enhance the chemical stability of the modified nucleic acid, such that they may be used, 
for example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant nucleic acids, and their complements, up to about 1 percent of the bases may 
be so changed. 

The disclosed NOVl 1 protein of the invention includes butyrophilin-like protein whose 
sequence is provided in Table 1 IB. The invention also includes a mutant or variant protein any 
of whose residues may be changed from the corresponding residue shown in Table 1 IB while 
still encoding a protein that maintains its butyrophilin-like activities and physiological functions, 
or a fimctional fragment thereof. In the mutant or variant protein, up to about 7 percent of the 
residues may be so changed. 

The invention fiwther encompasses antibodies and antibody fragments, such as Fab or 
(Fab)2,that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this butyrophilin-like 
protein (NOVl 1) may fimction as a member of a butyrophilin family. Therefore, the NOVl 1 
nucleic acids and proteins identified here may be usefiil in potential therapeutic applications 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 



125 



deliveiy/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues and 
cell types composing (but not limited to) those defined here. 

The NOVl 1 nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in cancer including but not limited to various pathologies and disorders 
as indicated below. For example, a cDNA encoding butyrophilin-like protein (NOVl 1) may be 
useful in gene therapy, and the butyrophilm-like protein (NOVl 1) may be useful when 
administered to a subject in need thereof By way of nonlimiting example, the compositions of 
the present invention will have efficacy for treatment of patients suffering firom brain disorders 
including epilepsy, eating disorders, schizophrenia, ADD, and cancer; heart disease; 
inflanmiation and autoinunune disorders including Crohn's disease, IBD, lupus, allergies, 
rheumatoid and osteoarthritis, inflammatory skin disorders, blood disorders; psoriasis colon cancer, 
leukemia AIDS; thalamus disorders; metabolic disorders including diabetes and obesity; lung 
diseases such as asthma, emphysema, cystic fibrosis, and cancer; multiple sclerosis, pancreatic 
disorders including pancreatic insufficiency and cancer; and prostate disorders including prostate 
cancer as well as other diseases, disorders and conditions. The NOVl 1 nucleic acid encoding 
the butyrophilin-like protein of the invention, or fragments thereof, may further be useful in 
diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are to 
be assessed. 

NOVl 1 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVl 1 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOVl 1 protein has multiple hydrophilic regions, each of which 
can be used as an immimogen. In one embodiment, a contemplated NOVl I epitope is from 
about amino acids 25 to 50. In another embodiment, a NOVl 1 epitope is from about amino 
acids 60 to 140. In additional embodiments, a NOVl 1 epitope is from about amino acids 150 to 
200, and from about amino acids 240 to 280. These novel proteins can be used in assay systems 
for functional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof Also included in the invention are 
nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
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nucleic acids (e.g., NOVX mRNAs) and fragments for use as PGR primers for the amplification 
and/or mutation of NOVX nucleic acid molecules. As used herein, the term "nucleic acid 
molecule" is intended to include DNA molecules (e.g., cDNA or genomic DNA), RNA 
molecules (e.g., mRNA), analogs of the DNA or RNA generated using nucleotide analogs, and 
derivatives, fragments and homologs thereof. The nucleic acid molecule may be single-stranded 
or double-stranded, but preferably is comprised double-stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more naturally 
occurring processing steps as they may take place within the cell, or host cell, in which the gene 
product arises. Examples of such processing steps leading to a "mature" form of a polypeptide 
or protein include the cleavage of the N-terminal methionine residue encoded by the initiation 
codon of an ORF, or the proteolytic cleavage of a signal peptide or leader sequence. Thus a 
mature form arising from a precursor polypeptide or protein that has residues 1 to N, where 
residue 1 is the N-terminal methionine, would have residues 2 through N remaining after 
removal of the N-terminal methionine. Alternatively, a mature form arising from a precursor 
polypeptide or protein having residues 1 to N, in which an N-terminal signal sequence from 
residue 1 to residue M is cleaved, would have the residues from residue M+1 to residue N 
remaining. Further as used herein, a "mature" form of a polypeptide or protein may arise from a 
step of post-translational modification other than a proteolytic cleavage event. Such additional 
processes mclude, by way of non-limiting example, glycosylation, myristoylation or 
phosphorylation. In general, a mature polypeptide or protein may result from the operation of 
only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable length, 
preferably between at least about 10 nucleotides (nt), 100 nt, or as many as approximately, e.g., 
6,000 nt, depending upon the specific use. Probes are used in the detection of identical, similar, 
or complementary nucleic acid sequences. Longer length probes are generally obtained from a 
natural or recombinant source, are highly specific, and much slower to hybridize than shorter- 
length oligomer probes. Probes may be single- or double-stranded and designed to have 
specificity in PGR, membrane-based hybridization technologies, or ELISA-like technologies. 
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The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic acid 
(i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the genomic DNA of the 
organism from which the nucleic acid is derived. For example, in various embodiments, the 
isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 
0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can be 
substantially free of other cellular material or culture medium when produced by recombinant 
techniques, or of chemical precursors or other chemicals when chemically synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, 
or a complement of this aforementioned nucleotide sequence, can be isolated using standard 
molecular biology techniques and the sequence information provided herein. Using all or a 
portion of the nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11,13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, and 33, as a hybridization probe, NOVX molecules can be isolated using standard 
hybridization and cloning techniques (e.g., as described in Sambrook, etai, (eds.), Molecular 
Cloning: A Laboratory Manual 2"'* Ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, 1989; and Ausubel, et al, (eds.), CURRENT PROTOCOLS IN Molecular BiOLOGY, 
John Wiley & Sons, New York, NY, 1 993 .) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an appropriate vector 
and characterized by DNA sequence analysis. Furthermore, oligonucleotides corresponding to 
NOVX nucleotide sequences can be prepared by standard synthetic techniques, e.g., using an 
automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide residues, 
which oligonucleotide has a sufficient number of nucleotide bases to be used in a PCR reaction. 
A short oligonucleotide sequence may be based on, or designed from, a genomic or cDNA 
sequence and is used to amplify, confirm, or reveal the presence of an identical, similar or 
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise portions 
of a nucleic acid sequence having about 10 nt, 50 nt, or 100 nt in length, preferably about 15 nt 
to 30 nt in length. In one embodiment of the invention, an oligonucleotide comprising a nucleic 
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acid molecule less than 100 nt in length would further comprise at least 6 contiguous nucleotides 
SEQIDNOS:!, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, 27, 29, 31, and 33, or a complement 
thereof. Oligonucleotides may be chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NOS: 1, 
3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or a portion of this nucleotide 
sequence (e.g., a fragment that can be used as a probe or primer or a fragment encoding a 
biologically-active portion of an NOVX polypeptide). A nucleic acid molecule that is 
complementary to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 3 and 33 is one that is sufficiently complementary to the nucleotide 
sequence shown SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33 that 
it can hydrogen bond with little or no mismatches to the nucleotide sequence shown SEQ ID 
N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, thereby forming a stable 
duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means the 
physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van der 
Waals, hydrophobic interactions, and the like. A physical interaction can be either direct or 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific hybridization 
in the case of nucleic acids or for specific recognition of an epitope in the case of amino acids, 
respectively, and are at most some portion less than a full length sequence. Fragments may be 
derived firom any contiguous portion of a nucleic acid or amino acid sequence of choice. 
Derivatives are nucleic acid sequences or amino acid sequences formed from the native 
compounds either directly or by modification or partial substitution. Analogs are nucleic acid 
sequences or amino acid sequences that have a structure similar to, but not identical to, the native 
compound but differs from it in respect to certain components or side chains. Analogs may be 
synthetic or fi-om a different evolutionary origin and may have a similar or opposite metabolic 
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activity compared to wild type. Homoiogs are nucleic acid sequences or amino acid sequences 
of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, molecules 
comprising regions that are substantially homologous to the nucleic acids or proteins of the 
invention, in various embodiments, by at least about 70%, 80%, or 95% identity (with a 
preferred identity of 80-95%) over a nucleic acid or amino acid sequence of identical si2e or 
when compared to an aligned sequence in which the alignment is done by a computer homology 
program known in the art, or whose encoding nucleic acid is capable of hybridizing to the 
complement of a sequence encoding the aforementioned proteins under stringent, moderately 
stringent, or low stringent conditions. See e.g. Ausubel, et ah, CURRENT PROTOCOLS IN 
Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those sequences 
coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different tissues of the 
same organism as a result of, for example, alternative splicing of RNA. Alternatively, isoforms 
can be encoded by different genes. In the invention, homologous nucleotide sequences include 
nucleotide sequences encoding for an NOVX polypeptide of species other than humans, 
including, but not limited to: vertebrates, and thus can include, e.g., frog, mouse, rat, rabbit, dog, 
cat cow, horse, and other organisms. Homologous nucleotide sequences also include, but are not 
limited to, naturally occurring allelic variations and mutations of the nucleotide sequences set 
forth herein. A homologous nucleotide sequence does not, however, include the exact nucleotide 
sequence encoding human NOVX protein. Homologous nucleic acid sequences include those 
nucleic acid sequences that encode conservative amino acid substitutions (see below) in SEQ ID 
N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, as well as a polypeptide 
possessing NOVX biological activity. Various biological activities of the NOVX proteins are 
described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be franslated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or TGA. 
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For the purposes of this invention, an ORF may be any part of a coding sequence, with or 
without a start codon, a stop codon, or both. For an ORF to be considered as a good candidate 
for coding for a bona fide cellular protein, a minimum size requirement is often set, e.g., a stretch 
of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the hiunan NOVX genes allows 
for the generation of probes and primers designed for use in identifying and/or cloning NOVX 
homologues in other cell types, e.g. from other tissues, as well as NOVX homologues from other 
vertebrates. The probe/primer typically comprises substantially purified oligonucleotide. The 
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes under 
stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 or 400 consecutive 
sense strand nucleotide sequence SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29. 
31, and 33; or an anti-sense strand nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, and 33; or of a naturally occurring mutant of SEQ ID NOS:l, 3, 5, 
7, 9, 11, 13, 15, 17, 19,21,23,25,27, 29, 31, and 33. 

Probes based on the human NOVX nucleotide sequences can be used to detect transcripts 
or genomic sequences encoding the same or homologous proteins. In various embodiments, the 
probe further comprises a label group attached thereto, e.g. the label group can be a radioisotope, 
a fluorescent compound, an en2yme, or an enzyme co-factor. Such probes can be used as a part 
of a diagnostic test kit for identifying cells or tissues which mis-express an NOVX protein, such 
as by measuring a level of an NOVX-encoding nucleic acid in a sample of cells from a subject 
e.g., detecting NOVX mRNA levels or determining whether a genomic NOVX gene has been 
mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers to 
polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, that encodes a polypeptide having an NOVX 
biological activity (the biological activities of the NOVX proteins are described below), 
expressing the encoded portion of NOVX protein (e.g., by recombinant expression in vitro) and 
assessing the activity of the encoded portion of NOVX. 
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NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the nucleotide 
sequences shown in SEQ ED NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33 
due to degeneracy of the genetic code and thus encode the same NOVX proteins as that encoded 
by the nucleotide sequences shown in SEQ IDN0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 3 1, and 33. In another embodiment, an isolated nucleic acid molecule of the invention 
has a nucleotide sequence encoding a protein having an amino acid sequence shown in SEQ ID 
N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 33. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID N0S:1, 3, 5, 7, 
9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 33, it will be appreciated by those skilled in 
the art that DNA sequence polymorphisms that lead to changes in the amino acid sequences of 
the NOVX polypeptides may exist within a population (e.g., the human population). Such 
genetic polymorphism in the NOVX genes may exist among individuals within a population due 
to natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame (ORF) encoding an NOVX protein, 
preferably a vertebrate NOVX protein. Such natural allelic variations can typically resuh in 
1-5% variance in the nucleotide sequence of the NOVX genes. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in the NOVX polypeptides, which are the 
result of natural allelic variation and that do not alter the functional activity of the NOVX 
polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and thus 
that have a nucleotide sequence that differs from the himian SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31, and 33 are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the NOVX 
cDNAs of the invention can be isolated based on their homology to the human NOVX nucleic 
acids disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the invention 

is at least 6 nucleotides in length and hybridizes under stringent conditions to the nucleic acid 

molecule comprising the nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21, 23, 25, 27, 29, 31, and 33. In another embodiment, the nucleic acid is at least 10, 25, 50, 

100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 

embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding region. 

As used herein, the term "hybridizes under stringent conditions" is intended to describe 
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conditions for hybridization and washing under which nucleotide sequences at least 60% 
homologous to each other typically remain hybridized to each other. 

Homologs {i.e., nucleic acids encoding NOVX proteins derived from species other than 
human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high 
stringency hybridization with all or a portion of the particular human sequence as a probe using 
methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions under 
which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no other 
sequences. Stringent conditions are sequence-dependent and will be different in different 
circumstances. Longer sequences hybridize specifically at higher temperatures than shorter 
sequences. Generally, stringent conditions are selected to be about 5 °C lower than the thermal 
melting point (Tm) for the specific sequence at a defined ionic strength and pH. The Tm is the 
temperature (under defined ionic strength, pH and nucleic acid concentration) at which 50% of 
the probes complementary to the target sequence hybridize to the target sequence at equilibrium. 
Since the target sequences are generally present at excess, at Tm, 50% of the probes are occupied 
at equilibrium. Typically, stringent conditions will be those in which the salt concentration is 
less than about 1 .0 M sodium ion, typically about 0.01 to 1 .0 M sodium ion (or other salts) at pH 
7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or oligonucleotides 
{e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and oligonucleotides. 
Strmgent conditions may also be achieved with the addition of destabilizing agents, such as 
formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, et 
a/., (eds.), Current Protocols IN Molecular Biology, John Wiley & Sons, N.Y. (1989), 
6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 
85%, 90%, 95%, 98%, or 99% homologous to each other typically remam hybridized to each 
other. A non-limiting example of stringent hybridization conditions are hybridization in a high 
sah buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% 
FicoU, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C, followed by one or 
more washes in 0.2X SSC, 0.01% BSA at 50'*C. An isolated nucleic acid molecule of the 
invention that hybridizes under stringent conditions to the sequences SEQ ID N0S:1, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, corresponds to a naturally-occurring nucleic 
acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to an RNA 
or DNA molecule having a nucleotide sequence that occurs in nature (e.g., encodes a natural 
protein). 
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In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic acid 
molecule comprising the nucleotide sequence of SEQ ED N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, and 33, or fragments, analogs or derivatives thereof, under conditions of 
moderate stringency is provided. A non-limiting example of moderate stringency hybridization 
conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml 
denatured salmon sperm DNA at SS^C, followed by one or more washes in IX SSC, 0.1% SDS 
at 37°C. Other conditions of moderate stringency that may be used are well-known within the 
art. See, e.g., Ausubel, et al. (eds.), 1993, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John 
Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, and 33, or fragments, analogs or derivatives thereof, under conditions of low stringency, 
is provided. A non-limiting example of low stringency hybridization conditions are 
hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 
0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) dextran 
sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM 
EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be used are well 
known in the art (e.g., as employed for cross-species hybridizations). See, e.g., Ausubel, et al. 
(eds.), 1993, CURRENT Protocols in Molecular Biology, John Wiley & Sons, NY, and 
Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, 
NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will fruther appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ IDNOStl, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, 
27, 29, 31, and 33, thereby leading to changes in the amino acid sequences of the encoded 
NOVX proteins, without altering the fiinctional ability of said NOVX proteins. For example, 
nucleotide substitutions leading to amino acid substitutions at "non-essential" amino acid 
residues can be made in the sequence SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, and 34. A "non-essential" amino acid residue is a residue that can be altered from the 
wild-type sequences of the NOVX proteins without altering their biological activity, whereas an 
"essential" zunino acid residue is required for such biological activity. For example, amino acid 
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residues that are conserved among the NOVX proteins of the invention are predicted to be 
particularly non-amenable to alteration. Amino acids for which conservative substitutions can be 
made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, and 33 yet retain biological activity. In one embodiment, the isolated 
nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein the protein 
comprises an amino acid sequence at least about 45% homologous to the amino acid sequences 
SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. Preferably, the 
protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ ID 
N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; more preferably at least 
about 70% homologous SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 
34; still more preferably at least about 80% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; even more preferably at least about 90% homologous 
to SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; and most 
preferably at least about 95% homologous to SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, and 34. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the protein 
of SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, can be created by 
introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, such that 
one or more amino acid substitutions, additions or deletions are introduced into the encoded 
protein. 

Mutations can be introduced into SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, and 33 by standard techniques, such as site-directed mutagenesis and PCR-mediated 
mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted, non-essential amino acid residues. A "conservative amino acid substitution" is one in 
which the amino acid residue is replaced with an amino acid residue having a similar side chain. 
Families of amino acid residues having similar side chains have been defined within the art. 
These families include amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic 
side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine, 
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, 
valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side 
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chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted non-essential amino acid residue in the NOVX protein 
is replaced with another amino acid residue from the same side chain family. Alternatively, in 
another embodiment, mutations can be introduced randomly along all or part of an NOVX 
coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened 
for NOVX biological activity to identify mutants that retain activity. Following mutagenesis 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, the encoded protein 
can be expressed by any recombinant technology known in the art and the activity of the protein 
can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one of 
the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 
protein:protein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant NOVX protein and 
an NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an intracellular target 
protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological fimction (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or 
fragments, analogs or derivatives thereof An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or complementary to 
an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or 
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an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules encoding 
fragments, homologs, derivatives and analogs of an NOVX protein of SEQ ID N0S:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, or antisense nucleic acids complementary to 
an NOVX nucleic acid sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13,15, 17, 19, 21, 23, 25, 27, 
29, 31, and 33, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence encoding an NOVX protein. The term "coding 
region" refers to the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues. In another embodiment, the antisense nucleic acid molecule is 
antisense to a "noncoding region" of the coding strand of a nucleotide sequence encoding the 
NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which flank the 
coding region that are not translated into amino acids (i.e., also referred to as 5' and 3' 
untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary to 
the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can 
be constructed using chemical synthesis or enzymatic ligation reactions using procedures known 
in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally-occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids (e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyi- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
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beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouraciI, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-ainino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 
inhibiting transcription and/or translation). The hybridization can be by conventional nucleotide 
complementarity to form a stable duplex, or, for example, in the case of an antisense nucleic acid 
molecule that binds to DNA duplexes, through specific interactions in the major groove of the 
double helix. An example of a route of administration of antisense nucleic acid molecules of the 
invention includes direct injection at a tissue site. Alternatively, antisense nucleic acid 
molecules can be modified to target selected cells and then administered systemically. For 
example, for systemic administration, antisense molecules can be modified such that they 
specifically bind to receptors or antigens expressed on a selected cell surface (e.g., by linking the 
antisense nucleic acid molecules to peptides or antibodies that bind to cell surface receptors or 
antigens). The antisense nucleic acid molecules can also be delivered to cells using the vectors 
described herein. To achieve sufficient nucleic acid molecules, vector constructs in which the 
antisense nucleic acid molecule is placed under the control of a strong pol II or pol III promoter 
are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al., 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide 
(See, e.g., Inoue, et al 1 987. Nucl. Acids Res. 15: 6 1 3 1 -6 1 48) or a chimeric RNA-DNA analogue 
(See, e.g., Inoue, etal, 1987. FEES Lett. 215: 327-330. 
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Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, and 
nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. Ribozymes 
are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as an mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes as described in HaselhofF and Gerlach 1988. 
Nature 334: 585-591) can be used to catalytically cleave NOVX mRNA transcripts to thereby 
inhibit translation of NOVX mRNA. A ribozyme having specificity for an NOVX-encoding 
nucleic acid can be designed based upon the nucleotide sequence of an NOVX cDNA disclosed 
herein (/.e.,SEQ ID N0S:1, 3, 5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33). For 
example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the nucleotide sequence to be cleaved 
in an NOVX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, e/al. and U.S. Patent 
5,1 16,742 to Cech, et al. NOVX mRNA can also be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et al., (1993) 
Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX promoter 
and/or enhancers) to form triple helical structures that prevent transcription of the NOVX gene in 
target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, etal. 1992. Ann. 
N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility of 
the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can be 
modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed Chem 4: 
5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid mimics 
{e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
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standard solid phase peptide synthesis protocols as described in Hyrup, et al., 1996. supra; 
Perry-O'Keefe, et al., 1996. Proc. Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs of 
NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g., S\ nucleases {See, Hyrup, et al., \996.supray, or as probes or primers 
for DNA sequence and hybridization (See, Hyrup, et al., 1996, supra; Perry-O'Keefe, et al, 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their stability 
or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the formation of 
PNA-DNA chimeras, or by the use of liposomes or other techniques of drug delivery known in 
the art. For example, PNA-DNA chimeras of NOVX can be generated that may combine the 
advantageous properties of PNA and DNA. Such chimeras allow DNA recognition enzymes 
(e.g., RNase H and DNA polymerases) to interact with the DNA portion while the PNA portion 
would provide high binding affinity and specificity. PNA-DNA chimeras can be linked using 
linkers of appropriate lengths selected in terms of base stacking, number of bonds between the 
nucleobases, and orientation (see, Hyrup, et al., 1996. supra). The synthesis of PNA-DNA 
chimeras can be performed as described in Hyrup, et al., 1996. supra and Finn, et al., 1996. Nucl 
Acids Res 24: 3357-3363. For example, a DNA chain can be synthesized on a solid support 
using standard phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5'-(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA. See, e.g., Mag, et al., 1989. Nucl Acid Res 17: 5973-5988. PNA 
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA 
segment and a 3' DNA segment. See, e.g., Finn, et al., 1996. supra. Alternatively, chimeric 
molecules can be synthesized with a 5' DNA segment and a 3' PNA segment. See, e.g., Petersen, 
etal., \915. Bioorg Med Chem. Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger, et al., 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 6553-6556; 
Lemaitre, et al., 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. WO88/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (see, e.g., Krol, et 
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al, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. Pharm. Res. 5: 
539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino acid 
sequence of NOVX polypeptides whose sequences are provided in SEQ ED N0S:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residues shown in SEQ 
ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34 while still encoding a 
protein that maintains its NOVX activities and physiological functions, or a fiinctional fragment 
thereof. 

In general, an NOVX variant that preserves NOVX-like flmction includes any variant in 
which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues from 
the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed by the 
invention. In favorable circumstances, the substitution is a conservative substitution as defined 
above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically-active 
portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided are 
polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In one 
embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically using 
standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof is 
substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical precursors 
or other chemicals when chemically synthesized. The language "substantially free of cellular 
material" includes preparations of NOVX proteins in which the protein is separated from cellular 
components of the cells from which it is isolated or recombinantly-produced. In one 
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embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and most 
preferably less than about 5% of non-NOVX proteins. When the NOVX protein or biologically- 
active portion thereof is recombinantly-produced, it is also preferably substantially free of 
culture medium, i.e., culture medium represents less than about 20%, more preferably less than 
about 10%, and most preferably less than about 5% of the volume of the NOVX protein 
preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or non-NOVX 
chemicals, still more preferably less than about 10% chemical precursors or non-NOVX 
chemicals, and most preferably less than about 5% chemical precursors or non-NOVX 
chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino acid 
sequences sufficiently homologous to or derived from the amino acid sequences of the NOVX 
proteins {e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, and 34) that include fewer amino acids than the fiill-length NOVX 
proteins, and exhibit at least one activity of an NOVX protein. Typically, biologically-active 
portions comprise a domain or motif with at least one activity of the NOVX protein. A 
biologically-active portion of an NOVX protein can be a polypeptide which is, for example, 10, 
25, 50, 100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. In other embodiments, the 
NOVX protein is substantially homologous to SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, and 34, and retains the functional activity of the protein of SEQ ID N0S:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, yet differs in amino acid sequence due 
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to natural allelic variation or mutagenesis, as described in detail, below. Accordingly, in another 
embodiment, the NOVX protein is a protein that comprises an amino acid sequence at least about 
45% homologous to the amino acid sequence SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, and 34, and retains the fimctional activity of the NOVX proteins of SEQ ID 
NOS:2, 4, 6, 8, 10. 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic acids, 
the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced in the 
sequence of a first amino acid or nucleic acid sequence for optimal alignment with a second 
amino or nucleic acid sequence). The amino acid residues or nucleotides at corresponding amino 
acid positions or nucleotide positions are then compared. When a position in the first sequence 
is occupied by the same amino acid residue or nucleotide as the corresponding position in the 
second sequence, then the molecules are homologous at that position (i.e., as used herein amino 
acid or nucleic acid "homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known in 
the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty 
of 0.3, the coding region of the analogous nucleic acid sequences referred to above exhibits a 
degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%, with the 
CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, and 33. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of positions 
at which the identical nucleic acid base (e.g.. A, T, C, G, U, or I, in the case of nucleic acids) 
occurs in both sequences to yield the number of matched positions, dividing the number of 
matched positions by the total nimiber of positions in the region of comparison (i.e., the window 
size), and multiplying the result by 100 to yield the percentage of sequence identity. The term 
"substantial identity" as used herein denotes a characteristic of a polynucleotide sequence, 
wherein the polynucleotide comprises a sequence that has at least 80 percent sequence identity, 
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preferably at least 85 percent identity and often 90 to 95 percent sequence identity, more usually 
at least 99 percent sequence identity as compared to a reference sequence over a comparison 
region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having an 
amino acid sequence corresponding to an NOVX protein SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, and 34, whereas a "non-NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a protein that is not substantially 
homologous to the NOVX protein, e.g., a protein that is different from the NOVX protein and 
that is derived from the same or a different organism. Within an NOVX fusion protein the 
NOVX polypeptide can correspond to all or a portion of an NOVX protein. In one embodiment, 
an NOVX fusion protein comprises at least one biologically-active portion of an NOVX protein. 
In another embodiment, an NOVX fusion protein comprises at least two biologically-active 
portions of an NOVX protein. In yet another embodiment, an NOVX fusion protein comprises 
at least three biologically-active portions of an NOVX protein. Within the fiision protein, the 
term "operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame with one another. The non-NOVX polypeptide can be fused to 
the N-terminus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fiision protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) sequences. 
Such fusion proteins can facilitate the purification of recombinant NOVX polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a heterologous 
signal sequence at its N-terminus. In certain host cells (e.g., mammalian host cells), expression 
and/or secretion of NOVX can be increased through use of a heterologous signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-inununoglobulin fiision 
protein in which the NOVX sequences are fiised to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fiision proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit an 
interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to thereby 
suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin fusion 
proteins can be used to affect the bioavailability of an NOVX cognate ligand. Inhibition of the 
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NOVX ligandyNOVX interaction may be useful therapeutically for both the treatment of 
proliferative and dififerentiative disorders, as well as modulating (e.g. promoting or inhibiting) 
cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce anti-NOVX antibodies in a subject, to purify NOVX ligands, 
and in screening assays to identify molecules that inhibit the interaction of NOVX with an 
NOVX ligand. 

An NOVX chimeric or fiision protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional techniques, 
e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction enzyme 
digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, alkaline 
phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In another 
embodiment, the fusion gene can be synthesized by conventional techniques including automated 
DNA synthesizers. Alternatively, PGR amplification of gene fragments can be carried out using 
anchor primers that give rise to complementary overhangs between two consecutive gene 
fragments that can subsequently be annealed and reamplified to generate a chimeric gene 
sequence (see^ e.g., Ausubel, et al. (eds.) Current Protocols in Molecular Biology, John 
Wiley & Sons, 1992). Moreover, many expression vectors are commercially available that 
already encode a fusion moiety (e.g., a GST polypeptide). An NOVX-encoding nucleic acid can 
be cloned into such an expression vector such that the fusion moiety is linked in-frame to the 
NOVX protein. 

NOVX ironists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists {i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can be 
generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). An 
agonist of the NOVX protein can retain substantially the same, or a subset of, the biological 
activities of the naturally occurring form of the NOVX protein. An antagonist of the NOVX 
protein can inhibit one or more of the activities of the naturally occurring form of the NOVX 
protein by, for example, competitively binding to a downstream or upstream member of a 
cellular signaling cascade which includes the NOVX protein. Thus, specific biological effects 
can be elicited by treatment with a variant of limited function. In one embodiment, treatment of 
a subject with a variant having a subset of the biological activities of the naturally occurring form 
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of the protein has fewer side effects in a subject relative to treatment with the naturally occurring 
form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e.. mimetics) or 
as NOVX antagonists can be identified by screening combinatorial libraries of mutants (e.g., 
truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist activity. In 
one embodiment, a variegated library of NOVX variants is generated by combinatorial 
mutagenesis at the nucleic acid level and is encoded by a variegated gene library. A variegated 
library of NOVX variants can be produced by, for example, enzymatically ligating a mixture of 
synthetic oligonucleotides into gene sequences such that a degenerate set of potential NOVX 
sequences is expressible as individual polypeptides, or alternatively, as a set of larger fusion 
proteins (e.g., for phage display) containing the set of NOVX sequences therein. There are a 
variety of methods which can be used to produce libraries of potential NOVX variants firom a 
degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in one 
mixture, of all of the sequences encoding the desired set of potential NOVX sequences. Methods 
for synthesizing degenerate oligonucleotides are well-known within the art. See, e.g., Narang, 
1983. Tetrahedron 39: 3; Itakura, et al, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et al, 1984. 
Science 198: 1056; Ike, et al., 1983. Nucl. Acids Res.U: 477. 

Polypeptide Libraries 

In addition, libraries of fi-agments of the NOVX protein coding sequences can be used to 
generate a variegated population of NOVX fragments for screening and subsequent selection of 
variants of an NOVX protein. In one embodiment, a library of coding sequence fragments can 
be generated by treating a double stranded PGR fragment of an NOVX coding sequence with a 
nuclease under conditions wherem nicking occurs only about once per molecule, denaturing the 
double stranded DNA, renaturing the DNA to form double-stranded DNA that can include 
sense/antisense pairs from different nicked products, removing single stranded portions from 
reformed duplexes by treatment with Si nuclease, and ligating the resulting fragment library into 
an expression vector. By this method, expression libraries can be derived which encodes 
N-terminal and internal fragments of various sizes of the NOVX proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
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gene libraries generated by tiie combinatorial mutagenesis of NOVX proteins. The most widely 
used techniques, which are amenable to high throughput analysis, for screening large gene 
libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates isolation 
of the vector encoding the gene whose product was detected. Recursive ensemble mutagenesis 
(REM), a new technique that enhances the frequency of functional mutants in the libraries, can 
be used in combination with the screening assays to identify NOVX variants. See, e.g., Arkin 
and Yourvan, 1992. Proc. Natl. Acad. Sci. USA 89: 7811-7815; Delgrave, et al, 1993. Protein 
Engineering 6:327-33 1 . 

Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of NOVX 
proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab, Fab' and F(ab')2 
fragments, and an Fab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGi, IgGi, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fragments of the antigen for use as 
inmiunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length protein 
or with any fragment that contains the epitope. Preferably, the antigenic peptide comprises at 
least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 amino acid 
residues, or at least 30 amino acid residues. Preferred epitopes encompassed by the antigenic 
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peptide are regions of the protein that are located on its surface; commonly these are hydrophilic 
regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions of 
hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 3824- 
3828; Kyte and Doolittle 1982, J. Mol. Biol. 157: 105-142, each of which is incorporated herein 
by reference in its entirety. Antibodies that are specific for one or more domains within an 
antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 
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limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 
synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma metiiod, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immimizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, tiie lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a Augment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Coding, Monoclonal 
Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized cell 
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lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfiised, inmiortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fiise efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Saik Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Brodeur et al., MONOCLONAL 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, 
(1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fiuid by conventional immunoglobulin purification procedures such as, 
for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, 
or affinity chromatography. 
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The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immimoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immimoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human inununoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al.. 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al.. 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
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immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.^ 
2:593-596 (1992)). 

Human Antibodies 

Fully himian antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fiilly human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol, 227:381 (1991); 
Marks et al., J. Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 
in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
{Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 (1996)); and 
Lonberg and Huszar {Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fiilly human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). TTie 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
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have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse^ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 
hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
an expression vector containing a nucleotide sequence encoding a light chain into another 
mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affmity, are disclosed in PCT publication 
WO 99/53049. 

Fab Fragments and Single Chain Antibodies 
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According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of Fab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal Fab fi"agments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F{ab")2 
fragment produced by pepsin digestion of an antibody molecule; (ii) an Fab fragment generated 
by reducing the disulfide bridges of an F(ab')2 fragment; (iii) an Fab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) Fv fitigments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, iVla/Mre, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker ar/., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be frised to immimoglobulin constant domain sequences. The frision 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the ftisions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al.. Methods in Emymology, 121:210 (1986). 
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According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific zmtibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol comRho-Interacting Proteing agent sodium 
arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative to 
form the bispecific antibody. The bispecific antibodies produced can be used as agents for the 
selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly fix)m 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., y. //«/wk/io/. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
different antibodies by gene fiision. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
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also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 
immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (GDI 6) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 
possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and frirther binds tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of tiie present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to imwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of fflV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 
protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 
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Effector Function Engineering 

It can be desirable to modify the antibody of tlie invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can 
be engineered that has dual Fc regions and can thereby have enhanced complement lysis and 
ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconj ugates 

The invention also pertains to immunoconj ugates comprising an antibody conjugated to a 
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconj ugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples include 
2'2Bi, i3V'°Y,and^^Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifimctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
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and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked inmiunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is facilitated 
by generation of hybridomas that bind to the fragment of an NOVX protein possessing such a 
domain. Thus, antibodies that are specific for a desired domain within an NOVX protein, or 
derivatives, fragments, analogs or homologs thereof, are also provided herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for use 
in imaging the protein, and the like). In a given embodiment, antibodies for NOVX proteins, or 
derivatives, fragments, analogs or homologs thereof, that contain the antibody derived binding 
domain, are utilized as pharmacologically-active compounds (hereinafter "Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from cells 
and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, an 
anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX protein. 
Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue as part of a 
clinical testing procedure, e.g., to, for example, determine the efficacy of a given treatment 
regimen. Detection can be facilitated by coupling (i.e., physically linking) the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 
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materials. Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, 
P-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes 
include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include 
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes 
luminol; examples of bioluminescent materials include luciferase, luciferin, and aequorin, and 
examples of suitable radioactive material include '^^I, ^^S or ^H. 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable of 
transporting another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA segments can 
be ligated. Another type of vector is a viral vector, wherein additional DNA segments can be 
ligated into the viral genome. Certain vectors are capable of autonomous replication in a host 
cell into which they are introduced (e.g., bacterial vectors having a bacterial origin of replication 
and episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors) are 
integrated into the genome of a host cell upon introduction into the host cell, and thereby are 
replicated along with the host genome. Moreover, certain vectors are capable of directing the 
expression of genes to which they are operatively-linked. Such vectors are referred to herein as 
"expression vectors". In general, expression vectors of utility in recombinant DNA techniques 
are often in the form of plasmids. In the present specification, "plasmid" and "vector" can be 
used interchangeably as the plasmid is the most commonly used form of vector. However, the 
invention is intended to include such other forms of expression vectors, such as viral vectors 
(e.g., replication defective retroviruses, adenoviruses and adeno-associated viruses), which serve 
equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that the 
recombinant expression vectors include one or more regulatory sequences, selected on the basis 
of the host cells to be used for expression, that is operatively-linked to the nucleic acid sequence 
to be expressed. Within a recombinant expression vector, "operably-linked" is intended to mean 
that the nucleotide sequence of interest is linked to the regulatory sequence(s) in a maimer that 
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allows for expression of the nucleotide sequence (e.g., in an in vitro transcription/translation 
system or in a host cell when the vector is introduced into the host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell and 
those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fiision proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX proteins, 
mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San Diego, 
Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and translated 
in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion or 
non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded therein, 
usually to the amino terminus of the recombinant protein. Such fusion vectors typically serve 
three purposes: (i) to increase expression of recombinant protein; («) to increase the solubility of 
the recombinant protein; and (Hi) to aid in the purification of the recombinant protein by acting 
as a ligand in affinity purification. Often, in fusion expression vectors, a proteolytic cleavage 
site is introduced at the junction of the fusion moiety and the recombinant protein to enable 
separation of the recombinant protein from the fusion moiety subsequent to purification of the 
fusion protein. Such enzymes, and their cognate recognition sequences, include Factor Xa, 
thrombin and enterokinase. Typical fusion expression vectors include pGEX (Pharmacia 
Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL (New England Biolabs, Beverly, 
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Mass.) and pRIT5 (Pharmacia, Piscataway, N.J.) that fuse glutathione S-transferase (GST), 
maltose E binding protein, or protein A, respectively, to the target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al, (1988) Gene 69:301-315) and pET 1 Id (Studier et al, GENE EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene EXPRESSION TECHNOLOGY: Methods in Enzymology 185, 
Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alter the nucleic acid 
sequence of the nucleic acid to be inserted into an expression vector so that the individual codons 
for each amino acid are those preferentially utilized in E. coli (see. e.g.. Wada, et al., 1992. Nucl. 
Acids Res. 20: 21 1 1-2118). Such alteration of nucleic acid sequences of the invention can be 
carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al., 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz etal., 1987. Gene 54: 113-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al., 1983. Mol. Cell. Biol. 3: 2156-2165) and the pVL 
series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors include 
pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, etal., 1987. EMBO J. 6: 
187-195). When used in mammalian cells, the expression vector's control functions are often 
provided by viral regulatory elements. For example, commonly used promoters are derived fix)m 
polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable expression 
systems for both prokaryotic and eukaryotic cells see, e.g.. Chapters 16 and 17 of Sambrook, et 
al.. Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

161 



tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 235-275), 
in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBOJ. 8: 729-733) 
and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and Baltimore, 1983. Cell 
33: 741-748), neuron-specific promoters (e.g., the neurofilament promoter; Byrne and Ruddle, 

1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), pancreas-specific promoters (Edlund, etal, 
1985. Science 230: 912-916), and mammary gland-specific promoters (e.g., milk whey promoter; 
U.S. Pat. No. 4,873,316 and European Application Publication No. 264,166). Developmentally- 
regulated promoters are also encompassed, e.g., the murine hox promoters (Kessel and Grass, 

1990. Science 249: 374-379) and the a-fetoprotein promoter (Campes and Tilghman, 1989. 
Genej Dev. 3: 537-546). 

The invention fiirther provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That is, 
the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows for 
expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression of 
antisense RNA. The antisense expression vector can be in the form of a recombinant plasmid, 
phagemid or attenuated virus in which antisense nucleic acids are produced under the control of 
a high efficiency regulatory region, the activity of which can be determined by the cell type into 
which the vector is introduced. For a discussion of the regulation of gene expression using 
antisense genes see, e.g., Weintraub, et al, "Antisense RNA as a molecular tool for genetic 
analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and "recombinant 
host cell" are used interchangeably herein. It is understood that such terms refer not only to the 
particular subject cell but also to the progeny or potential progeny of such a cell. Because certain 
modifications may occur in succeeding generations due to either mutation or environmental 
influences, such progeny may not, in fact, be identical to the parent cell, but are still included 
within the scope of the term as used herein. 
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A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to those 
skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calciimi phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. 
Suitable methods for transforming or transfecting host cells can be found in Sambrook, et al. 
(Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory 
manuals. 

For stable transfection of manmialian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the host 
cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding NOVX 
or can be introduced on a separate vector. Cells stably transfected with the introduced nucleic 
acid can be identified by drug selection (e.g., cells that have incorporated the selectable marker 
gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one embodiment, 
the method comprises culturing the host cell of invention (into which a recombinant expression 
vector encoding NOVX protein has been introduced) in a suitable medium such that NOVX 
protein is produced. In another embodiment, the method fiirther comprises isolating NOVX 
protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or an 
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embryonic stem cell into which NOVX protein-coding sequences have been introduced. Such 
host cells can then be used to create non-human transgenic animals in which exogenous NOVX 
sequences have been introduced into their genome or homologous recombinant animals in which 
endogenous NOVX sequences have been altered. Such animals are useful for studying the 
function and/or activity of NOVX protein and for identifying and/or evaluating modulators of 
NOVX protein activity. As used herein, a "transgenic animal" is a non-human animal, preferably 
a mammal, more preferably a rodent such as a rat or mouse, in which one or more of the cells of 
the animal includes a transgene. Other examples of transgenic animals include non-human 
primates, sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA 
that is integrated into the genome of a cell from which a transgenic animal develops and that 
remains in the genome of the mature animal, thereby directing the expression of an encoded gene 
product in one or more cell types or tissues of the transgenic animal. As used herein, a 
"homologous recombinant animal" is a non-human animal, preferably a mammal, more 
preferably a mouse, in which an endogenous NOVX gene has been altered by homologous 
recombination between the endogenous gene and an exogenous DNA molecule introduced into a 
cell of the animal, e.g., an embryonic cell of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ IDNOS:!, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
3 1, 33, and 35 can be introduced as a transgene into the genome of a non-human animal. 
Alternatively, a non-human homologue of the human NOVX gene, such as a mouse NOVX 
gene, can be isolated based on hybridization to the human NOVX cDNA (described further 
supra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 
included in the transgene to increase the efficiency of expression of the transgene. A 
tissue-specific regulatory sequence(s) can be operably-linked to the NOVX transgene to direct 
expression of NOVX protein to particular cells. Methods for generating transgenic animals via 
embryo manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; 
and 4,873,191; andHogan, 1986. In: Manipulating THE MOUSE EMBRYO, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for production of other 
transgenic animals. A transgenic founder animal can be identified based upon the presence of 
the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or cells of the 
animals. A transgenic founder animal can then be used to breed additional animals carrying the 
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transgene. Moreover, transgenic animals carrying a transgene-encoding NOVX protein can 
fiirther be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at least 
a portion of an NOVX gene into which a deletion, addition or substitution has been introduced to 
thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can be a human gene 
(e.g.,thecDNAofSEQIDNOS:l,3, 5,7,9, 11. 13, 15, 17. 19,21,23,25, 27, 29, 31, and 33), 
but more preferably, is a non-human homologue of a human NOVX gene. For example, a mouse 
homologue of human NOVX gene of SEQ IDNOS:!. 3. 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 3 1, and 33 can be used to construct a homologous recombination vector suitable for 
altering an endogenous NOVX gene in the mouse genome. In one embodiment, the vector is 
designed such that, upon homologous recombination, the endogenous NOVX gene is 
fiinctionally disrupted (i.e., no longer encodes a functional protein; also referred to as a "knock 
out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, the 
endogenous NOVX gene is mutated or otherwise altered but still encodes functional protein 
(e.g., the upstream regulatory region can be altered to thereby alter the expression of the 
endogenous NOVX protein). In the homologous recombination vector, the altered portion of the 
NOVX gene is flanked at its 5'- and 3 '-termini by additional nucleic acid of the NOVX gene to 
allow for homologous recombination to occur between the exogenous NOVX gene carried by the 
vector and an endogenous NOVX gene in an embryonic stem cell. The additional flanking 
NOVX nucleic acid is of sufficient length for successful homologous recombination with the 
endogenous gene. Typically, several kilobases of flanking DNA (both at the 5'- and 3'-termini) 
are included in the vector. See, e.g., Thomas, etal., 1987. Cell5\: 503 for a description of 
homologous recombination vectors. The vector is ten introduced into an embryonic stem cell 
line (e.g., by electroporation) and cells in which the introduced NOVX gene has homologously- 
recombined with the endogenous NOVX gene are selected. See, e.g., Li, et al, 1992. Cell 69: 
915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to form 
aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and Embryonic Stem 
Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 113-152. A chimeric embryo 
can then be implanted into a suitable pseudopregnant female foster animal and the embryo 
brought to term. Progeny harboring the homologously-recombined DNA in their germ cells can 
be used to breed animals in which all cells of the animal contain the homologously-recombined 
DNA by germline transmission of the transgene. Methods for constructing homologous 
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recombination vectors and homologous recombinant animals are described further in Bradley, 
1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International Publication Nos.: WO 90/1 1354; 
WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the cre/loxP 
recombinase system. See, e.g., Lakso, et al, 1992. Proc. Natl. Acad. Sci. USA 89: 6232-6236. 
Another example of a recombinase system is the FLP recombinase system of Saccharomyces 
cerevisiae. O'Gorman, a/., 1991. Sc/ence 251:1351-1355. If a cre/loxP recombinase 
system is used to regulate expression of the transgene, animals containing transgenes encoding 
both the Cre recombinase and a selected protein are required. Such animals can be provided 
through the construction of "double" transgenic animals, e.g., by mating two transgenic animals, 
one containing a transgene encoding a selected protein and the other containing a transgene 
encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
accordmg to the methods described in Wilmut, etal, 1997. Nature 385: 810-813. In brief, a cell 
{e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the growth 
cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of electrical 
pulses, to an enucleated oocyte from an anunal of the same species from which the quiescent cell 
is isolated. The reconstructed oocyte is then cultured such that it develops to morula or 
blastocyte and then transferred to pseudopregnant female foster animal. The offspring borne of 
this female foster animal will be a clone of the animal from which the cell {e.g., the somatic cell) 
is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
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which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% human 
serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be used. The 
use of such media and agents for pharmaceutically active substances is well known in the art. 
Except insofar as any conventional media or agent is incompatible with the active compound, 
use thereof in the compositions is contemplated. Supplementary active compounds can also be 
incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile diluent 
such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene 
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl 
parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as 
ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, and 
agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodiimi hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions 
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation of 
sterile injectable solutions or dispersion. For intravenous administration, suitable carriers 
include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, N.J.) or 
phosphate buffered saline (PBS). In all cases, the composition must be sterile and should be 
fluid to the extent that easy syringeability exists. It must be stable under the conditions of 
manufacture and storage and must be preserved against the contaminating action of 
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium 
containing, for example, water, ethanol, polyol (for example, glycerol, propylene glycol, and 
liquid polyethylene glycol, and the like), and suitable mixtures thereof. The proper fluidity can 
be maintained, for example, by the use of a coating such as lecithin, by the maintenance of the 
required particle size in the case of dispersion and by the use of surfactants. Prevention of the 
action of microorganisms can be achieved by various antibacterial and antifungal agents, for 
example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many 
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cases, it will be preferable to include isotonic agents, for example, sugars, polyaicohols such as 
manitol, sorbitol, sodium chloride in the composition. Prolonged absorption of the injectable 
compositions can be brought about by including in the composition an agent which delays 
absorption, for example, aluminimi monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent with 
one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form of 
tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for use 
as a mouthwash, wherein the compound in the fluid carrier is applied orally and swished and 
expectorated or swallowed. Pharmaceutically compatible binding agents, and/or adjuvant 
materials can be included as part of the composition. The tablets, pills, capsules, troches and the 
like can contain any of the following ingredients, or compounds of a similar nature: a binder 
such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or 
lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a lubricant such as 
magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent 
such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or 
orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an aerosol 
spray from pressured container or dispenser which contains a suitable propellant, e.g., a gas such 
as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or fransdermal means. For 
transmucosal or fransdermal administration, penefrants appropriate to the barrier to be permeated 
are used in the formulation. Such penefrants are generally known in the art, and include, for 
example, for fransmucosal administration, detergents, bile salts, and fusidic acid derivatives. 
Transmucosal adminisfration can be accomplished through the use of nasal sprays or 

168 



suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with conventional 
suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal 
delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect the 
compound against rapid elimination fix)m the body, such as a controlled release formulation, 
including implants and microencapsulated delivery systems. Biodegradable, biocompatible 
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, 
collagen, polyorthoesters, and polylactic acid. Methods for preparation of such formulations will 
be apparent to those skilled in the art. The materials can also be obtained commercially from 
Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions (including liposomes 
targeted to infected cells with monoclonal antibodies to viral antigens) can also be used as 
pharmaceutically acceptable carriers. These can be prepared according to methods knovm to 
those skilled in the art, for example, as described in U.S. Patent No. 4,522,81 1 . 

It is especially advantageous to formulate oral or parenteral compositions in dosage imit 
form for ease of administration and uniformity of dosage. Dosage unit form as used herein refers 
to physically discrete units suited as unitary dosages for the subject to be treated; each unit 
containing a predetermined quantity of active compound calculated to produce the desired 
therapeutic effect in association with the required pharmaceutical carrier. The specification for 
the dosage unit forms of the invention are dictated by and directly dependent on the unique 
characteristics of the active compound and the particular therapeutic effect to be achieved, and 
the limitations inherent in the art of compoimding such an active compound for the treatment of 
individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as gene 
therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, intravenous 
injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by stereotactic injection 
(see, e.g., Chen, et al, 1994. Proc. Natl. Acad. Sci. USA 91 : 3054-3057). The pharmaceutical 
preparation of the gene therapy vector can include the gene therapy vector in an acceptable 
diluent, or can comprise a slow release matrix in which the gene delivery vehicle is imbedded. 
Alternatively, where the complete gene delivery vector can be produced intact from recombinant 
cells, e.g., retroviral vectors, the pharmaceutical preparation can include one or more cells that 
produce the gene delivery system. 
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The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), to 
detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, and to 
modulate NOVX activity, as described further, below. In addition, the NOVX proteins can be 
used to screen drugs or compounds that modulate the NOVX protein activity or expression as 
well as to treat disorders characterized by insufficient or excessive production of NOVX protein 
or production of NOVX protein forms that have decreased or aberrant activity compared to 
NOVX wild-type protein (e.g.; diabetes (regulates insulin release); obesity (binds and transport 
lipids); metabolic disturbances associated with obesity, the metabolic syndrome X as well as 
anorexia and wasting disorders associated with chronic diseases and various cancers, and 
infectious disease(possesses anti-microbial activity) and the various dyslipidemias. In addition, 
the anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins and 
modulate NOVX activity. In yet a further aspect, the invention can be used in methods to 
influence appetite, absorption of nutrients and the disposition of metabolic substrates in both a 
positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
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"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, while 
the other four approaches are applicable to peptide, non-peptide oligomer or small molecule 
libraries of compounds. See, e.g.. Lam, 1997 . Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a molecular 
weight of less than about 5 kD and most preferably less than about 4 kD. Small molecules can 
be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, lipids or other 
organic or inorganic molecules. Libraries of chemical and/or biological mixtures, such as fungal, 
bacterial, or algal extracts, are known in the art and can be screened with any of the assays of the 
invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, for 
example in: DeWitt, et al, 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et al, 1994. Proc. 
Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, etal., 1994. J. Med Chem. 37: 2678; Cho, etaL, 
1993. Science 261: 1303; Carrell, etal., 1994. Angew. Chem. Int. Ed. Engl. 33: 2059; Carell, et 
al., 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al., 1994. J. Med. Chem. 37: 
1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, \99\. Nature 354: 82-84), on chips (Fodor, 1993. 
Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, U.S. Patent 
5,233,409), plasmids (Cull, et al, 1992. Proc. Natl. Acad. Sci. USA 89: 1865-1869) or on phage 
(Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 249: 404-406; Cwirla, et 
al, 1990. Proc. Natl Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. J. Mol Biol 222: 301-310; 
Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be accomplished, 
for example, by coupling the test compoimd with a radioisotope or enzymatic label such that 
binding of the test compound to the NOVX protein or biologically-active portion thereof can be 
determined by detecting the labeled compound in a complex. For example, test compounds can 
be labeled with I, S, C, or H, either directly or indirectly, and the radioisotope detected by 
direct counting of radioemission or by scintillation counting. Alternatively, test compounds can 
be enzymatically-labeled with, for example, horseradish peroxidase, alkaline phosphatase, or 
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luciferase, and the enzymatic label detected by determination of conversion of an appropriate 
substrate to product. In one embodiment, the assay comprises contacting a cell which expresses 
a membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
surface with a known compound which binds NOVX to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the ability of the test compound to interact 
with an NOVX protein, wherein determining the ability of the test compound to interact with an 
NOVX protein comprises determining the ability of the test compound to preferentially bind to 
NOVX protein or a biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-boimd form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof Determining the ability of the test compound to modulate the activity of NOVX 
or a biologically-active portion thereof can be accomplished, for example, by determming the 
ability of the NOVX protein to bind to or interact with an NOVX target molecule. As used 
herein, a "target molecule" is a molecule with which an NOVX protein binds or interacts in 
nature, for example, a molecule on the surface of a cell which expresses an NOVX interacting 
protein, a molecule on the surface of a second cell, a molecule in the extracellular milieu, a 
molecule associated with the internal surface of a cell membrane or a cytoplasmic molecule. An 
NOVX target molecule can be a non-NOVX molecule or an NOVX protein or polypeptide of the 
invention. In one embodiment, an NOVX target molecule is a component of a signal 
transduction pathway that facilitates transduction of an extracellular signal (e.g. a signal 
generated by binding of a compound to a membrane-bound NOVX molecule) through the cell 
membrane and into the cell. The target, for example, can be a second intercellular protein that 
has catalytic activity or a protein that facilitates the association of downstream signaling 
molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or interact 
with an NOVX target molecule can be accomplished by determining the activity of the target 
molecule. For example, the activity of the target molecule can be determined by detecting 
induction of a cellular second messenger of the target {i.e. intracellular Ca^*, diacylglycerol, IP3, 
etc.), detecting catalytic/enzymatic activity of the target an appropriate substrate, detecting the 
induction of a reporter gene (comprising an NOVX-responsive regulatory element operatively 
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linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting a cellular 
response, for example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically-active 
portion thereof. Binding of the test compound to the NOVX protein can be determined either 
directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX protein, 
wherein determining the ability of the test compound to interact with an NOVX protein 
comprises determining the ability of the test compound to preferentially bind to NOVX or 
biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability of 
the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein or 
biologically-active portion thereof. Determining the ability of the test compound to modulate the 
activity of NOVX can be accomplished, for example, by determining the ability of the NOVX 
protein to bind to an NOVX target molecule by one of the methods described above for 
determining direct binding. In an alternative embodiment, determining the ability of the test 
compound to modulate the activity of NOVX protein can be accomplished by determining the 
ability of the NOVX protein further modulate an NOVX target molecule. For example, the 
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be determined 
as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining the 
ability of the test compound to interact with an NOVX protein, wherein determining the ability 
of the test compound to interact with an NOVX protein comprises determining the ability of the 
NOVX protein to preferentially bind to or modulate the activity of an NOVX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or the 
membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent such 
that the membrane-bound form of NOVX protein is maintained in solution. Examples of such 
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solubilizing agents include non-ionic detergents such as n-octylglucoside, n-dodecylglucoside, 
n-dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® 
X-100, Triton® X-1 14, Thesit®, Isotridecypoly (ethylene glycol ether)„, N-dodecyl-- 
N,N-diniethyl-3-ammonio-l -propane sulfonate, 3-(3-cholamidopropyl) dimethylamminiol- 
1 -propane sulfonate (CHAPS), or 3-(3-cholamidopropyl)dimethylanmiiniol-2-hydroxy- 
1 -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of NOVX 
protein with a target molecule in the presence and absence of a candidate compound, can be 
accomplished in any vessel suitable for containing the reactants. Examples of such vessels 
include microtiter plates, test tubes, and micro-centrifiige tubes. In one embodiment, a fusion 
protein can be provided that adds a domain that allows one or both of the proteins to be bound to 
a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins can be 
adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione 
derivatized microtiter plates, that are then combined with the test compound or the test 
compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions for 
salt and pH). Following incubation, the beads or microtiter plate wells are washed to remove any 
unbound components, the matrix immobilized in the case of beads, complex determined either 
directly or indirectly, for example, as described, supra. Alternatively, the complexes can be 
dissociated from the matrix, and the level of NOVX protein binding or activity determined using 
standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the screening 
assays of the invention. For example, either the NOVX protein or its target molecule can be 
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated NOVX protein or 
target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) using techniques 
well-known within the art (e.g., biotinylation kit. Pierce Chemicals, Rockford, 111.), and 
immobilized in the wells of sfreptavidin-coated 96 well plates (Pierce Chemical). Alternatively, 
antibodies reactive with NOVX protein or target molecules, but which do not interfere with 
binding of the NOVX protein to its target molecule, can be derivatized to the wells of the plate, 
and unbound target or NOVX protein frapped in the wells by antibody conjugation. Methods for 
detecting such complexes, in addition to those described above for the GST-immobilized 
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complexes, include immunodetection of complexes using antibodies reactive with the NOVX 
protein or target molecule, as well as enzyme-linked assays that rely on detecting an enzymatic 
activity associated with the NOVX protein or target molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compoimd and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or protein 
in the presence of the candidate compound is compared to the level of expression of NOVX 
mRNA or protein in the absence of the candidate compound. The candidate compound can then 
be identified as a modulator of NOVX mRNA or protein expression based upon this comparison. 
For example, when expression of NOVX mRNA or protein is greater (i.e., statistically 
significantly greater) in the presence of the candidate compound than in its absence, the 
candidate compoimd is identified as a stimulator of NOVX mRNA or protein expression. 
Alternatively, when expression of NOVX mRNA or protein is less (statistically significantly 
less) in the presence of the candidate compound than in its absence, the candidate compound is 
identified as an inhibitor of NOVX mRNA or protein expression. The level of NOVX mRNA or 
protein expression in the cells can be determined by methods described herein for detecting 
NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait proteins" 
in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; Zervos, et al., 
1993. Cell 72: 223-232; Madura, et ai, 1993. J. Biol. Chem. 268: 12046-12054; Bartel, etal, 
1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. Oncogene 8: 1693-1696; and Brent 
WO 94/10300), to identify other proteins that bind to or interact with NOVX ("NOVX-binding 
proteins" or "NOVX-bp") and modulate NOVX activity. Such NOVX-binding proteins are also 
likely to be involved in the propagation of signals by the NOVX proteins as, for example, 
upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two 
different DNA constructs. In one construct, the gene that codes for NOVX is fused to a gene 
encoding the DNA binding domain of a known transcription factor {e.g., GAL-4). In the other 
construct, a DNA sequence, from a library of DNA sequences, that encodes an unidentified 
protein ("prey" or "sample") is fused to a gene that codes for the activation domain of the known 
transcription factor. If the "bait" and the "prey" proteins are able to interact, in vivo, forming an 
NOVX-dependent complex, the DNA-binding and activation domains of the transcription factor 
are brought into close proximity. This proximity allows transcription of a reporter gene {e.g., 
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LacZ) that is operably linked to a transcriptional regulatory site responsive to the transcription 
factor. Expression of the reporter gene can be detected and cell colonies containing the 
functional transcription factor can be isolated and used to obtain the cloned gene that encodes the 
protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned screening 
assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the conesponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way of 
example, and not of limitation, these sequences can be used to: (i) map their respective genes on 
a chromosome; and, thus, locate gene regions associated with genetic disease; (if) identify an 
individual from a minute biological sample (tissue typing); and (Hi) aid in forensic identification 
of a biological sample. Some of these applications are described in the subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fi^igments of the NOVX sequences, SEQ ID 
N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or fragments or derivatives 
thereof, can be used to map the location of the NOVX genes, respectively, on a chromosome. 
The mapping of the NOVX sequences to chromosomes is an important first step in correlating 
these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PGR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used for 
PGR screening of somatic cell hybrids containing individual human chromosomes. Only those 
hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment. 

Somatic cell hybrids are prepared by fiising somatic cells from different mammals (e.g., 
human and mouse cells). As hybrids of human and mouse cells grow and divide, they gradually 
lose human chromosomes in random order, but retain the mouse chromosomes. By using media 
in which mouse cells cannot grow, because they lack a particular enzyme, but in which himian 
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cells can, the one human chromosome that contains the gene encoding the needed enzyme will 
be retained. By using various media, panels of hybrid cell lines can be established. Each cell 
line in a panel contains either a single human chromosome or a small number of human 
chromosomes, and a full set of mouse chromosomes, allowing easy mapping of individual genes 
to specific human chromosomes. See. e.g., D'Eustachio, et al, 1983. Science 220: 919-924. 
Somatic cell hybrids containing only fragments of human chromosomes can also be produced by 
using human chromosomes with translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using a 
single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location m one step. 
Chromosome spreads can be made using cells whose division has been blocked in metaphase by 
a chemical like colcemid that disrupts the mitotic spindle. The chromosomes can be treated 
briefly with trypsin, and then stained with Giemsa. A pattern of light and dark bands develops 
on each chromosome, so that the chromosomes can be identified individually. The FISH 
technique can be used with a DNA sequence as short as 500 or 600 bases. However, clones 
larger than 1,000 bases have a higher likelihood of binding to a unique chromosomal location 
with sufficient signal intensity for simple detection. Preferably 1,000 bases, and more preferably 
2,000 bases, will suffice to get good results at a reasonable amount of time. For a review of this 
technique, see, Verma, et al.. Human CHROMOSOMES: A Manual of Basic Techniques 
(Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for marking 
multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding regions of 
the genes actually are preferred for mapping purposes. Coding sequences are more likely to be 
conserved within gene families, thus increasing the chance of cross hybridizations during 
chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such data 
are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line through Johns 
Hopkins University Welch Medical Library). The relationship between genes and disease, 
mapped to the same chromosomal region, can then be identified through linkage analysis 
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(co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al., 1987. Nature, 
325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then the 
mutation is likely to be the causative agent of the particular disease. Comparison of affected and 
unaffected individuals generally involves first looking for structural alterations in the 
chromosomes, such as deletions or translocations that are visible from chromosome spreads or 
detectable using PGR based on that DNA sequence. Ultimately, complete sequencing of genes 
from several individuals can be performed to confrnn the presence of a mutation and to 
distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with one 
or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PGR primers from the 5'- and 3'-termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, can 
provide unique individual identifications, as each individual will have a unique set of such DNA 
sequences due to allelic differences. The sequences of the invention can be used to obtain such 
identification sequences from individuals and from tissue. The NOVX sequences of the 
invention uniquely represent portions of the human genome. Allelic variation occurs to some 
degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a frequency 
of about once per each 500 bases. Much of the allelic variation is due to single nucleotide 
polymorphisms (SNPs), which include restriction fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard against 
which DNA from an individual can be compared for identification purposes. Because greater 
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numbers of polymorphisms occur in the noncoding regions, fewer sequences are necessary to 
differentiate individuals. The noncoding sequences can comfortably provide positive individual 
identification with a panel of perhaps 10 to 1,000 primers that each yield a noncoding amplified 
sequence of 100 bases. If predicted coding sequences, such as those in SEQ ID NOS:l, 3, 5, 7, 
9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, are used, a more appropriate number of 
primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic assays, 
prognostic assays, pharmacogenomics, and monitoring clinical trials are used for prognostic 
(predictive) purposes to thereby treat an individual prophylactically. Accordingly, one aspect of 
the invention relates to diagnostic assays for determining NOVX protein and/or nucleic acid 
expression as well as NOVX activity, in the context of a biological sample (e.g., blood, serum, 
cells, tissue) to thereby determine whether an individual is afflicted with a disease or disorder, or 
is at risk of developing a disorder, associated with aberrant NOVX expression or activity. The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers. The invention also provides for 
prognostic (or predictive) assays for determining whether an individual is at risk of developing a 
disorder associated with NOVX protein, nucleic acid expression or activity. For example, 
mutations in an NOVX gene can be assayed in a biological sample. Such assays can be used for 
prognostic or predictive purpose to thereby prophylactically treat an individual prior to the onset 
of a disorder characterized by or associated with NOVX protein, nucleic acid expression, or 
biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or prophylactic 
treatment of an individual based on the genotype of the individual (e.g., the genotype of the 
individual examined to determine the ability of the individual to respond to a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 
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These and other agents are described in fUrther detail in the following sections. 
Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is detected 
in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a labeled 
nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The nucleic acid 
probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic acid of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or a portion thereof, such as 
an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to 
specifically hybridize under stringent conditions to NOVX mRNA or genomic DNA, Other 
suitable probes for use in the diagnostic assays of the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g.. Fab or F(ab')2) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass direct 
labeling of the probe or antibody by coupling (i.e., physically linking) a detectable substance to 
the probe or antibody, as well as indirect labeling of the probe or antibody by reactivity with 
another reagent that is directly labeled. Examples of indirect labeling include detection of a 
primary antibody using a fluorescently-labeled secondary antibody and end-labeling of a DNA 
probe with biotin such that it can be detected with fluorescently-labeled streptavidin. The term 
"biological sample" is intended to include tissues, cells and biological fluids isolated from a 
subject, as well as tissues, cells and fluids present within a subject. That is, the detection method 
of the invention can be used to detect NOVX mRNA, protein, or genomic DNA in a biological 
sample in vitro as well as in vivo. For example, in vitro techniques for detection of NOVX 
mRNA include Northern hybridizations and in situ hybridizations. In vitro techniques for 
detection of NOVX protein include enzyme linked immunosorbent assays (ELISAs), Western 
blots, immunoprecipitations, and immunofluorescence. In vitro techniques for detection of 
NOVX genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for 
detection of NOVX protein include introducing into a subject a labeled anti-NOVX antibody. 
For example, the antibody can be labeled with a radioactive marker whose presence and location 
in a subject can be detected by standard imagmg techniques. 
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In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test subject 
or genomic DNA molecules from the test subject. A preferred biological sample is a peripheral 
blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods fiirther involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent capable 
of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 
mRNA or genomic DNA is detected in the biological sample, and comparing the presence of 
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 
protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a biological 
sample. For example, the kit can comprise: a labeled compound or agent capable of detecting 
NOVX protein or mRNA in a biological sample; means for determining the amount of NOVX in 
the sample; and means for comparing the amoimt of NOVX in the sample with a standard. The 
compound or agent can be packaged in a suitable container. The kit can further comprise 
instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify subjects 
having or at risk of developing a disease or disorder associated with aberrant NOVX expression 
or activity. For example, the assays described herein, such as the preceding diagnostic assays or 
the following assays, can be utilized to identify a subject having or at risk of developing a 
disorder associated with NOVX protein, nucleic acid expression or activity. Alternatively, the 
prognostic assays can be utilized to identify a subject having or at risk for developing a disease 
or disorder. Thus, the invention provides a method for identifying a disease or disorder 
associated with aberrant NOVX expression or activity in which a test sample is obtained from a 
subject and NOVX protein or nucleic acid (e.g., mRNA, genomic DNA) is detected, wherein the 
presence of NOVX protein or nucleic acid is diagnostic for a subject having or at risk of 
developing a disease or disorder associated with aberrant NOVX expression or activity. As used 
herein, a "test sample" refers to a biological sample obtained from a subject of interest. For 
example, a test sample can be a biological fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether a 
subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
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associated with aberrant NOVX expression or activity. For example, such methods can be used 
to determine whether a subject can be effectively treated with an agent for a disorder. Thus, the 
invention provides methods for determining whether a subject can be effectively treated with an 
agent for a disorder associated with aberrant NOVX expression or activity in which a test sample 
is obtained and NOVX protein or nucleic acid is detected (e.g., wherein the presence of NOVX 
protein or nucleic acid is diagnostic for a subject that can be administered the agent to treat a 
disorder associated with aberrant NOVX expression or activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (/) a deletion of 
one or more nucleotides from an NOVX gene; (i7) an addition of one or more nucleotides to an 
NOVX gene; (Hi) a substitution of one or more nucleotides of an NOVX gene, (/v) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (vz) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (yii) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (v//7) a non-wild-type level of an NOVX 
protein, (ix) allelic loss of an NOVX gene, and (x) inappropriate post-translational modification 
of an NOVX protein. As described herein, there are a large number of assay techniques known 
in the art which can be used for detecting lesions in an NOVX gene. A preferred biological 
sample is a peripheral blood leukocyte sample isolated by conventional means from a subject. 
However, any biological sample containing nucleated cells may be used, including, for example, 
buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PGR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such as 
anchor PGR or RAGE PGR, or, alternatively, in a ligation chain reaction (LGR) (see. e.g., 
Landegran, et al, 1988. Scierwe 241 : 1077-1080; and Nakazawa, et al, 1994. Proc. Natl Acad. 
Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl. Acids Res. 23: 675-682). This 
method can include the steps of collecting a sample of cells from a patient, isolating nucleic acid 
(e.g., genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid sample 
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with one or more primers that specifically hybridize to an NOVX gene under conditions such 
that hybridization and amplification of the NOVX gene (if present) occurs, and detecting the 
presence or absence of an amplification product, or detecting the size of the amplification 
product and comparing the length to a control sample. It is anticipated that PCR and/or LCR 
may be desirable to use as a preliminary amplification step in conjunction with any of the 
techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication {see, 
Guatelli, et al, 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see. Kwoh, et al., 1989. Proc. Natl. Acad. Sci. USA 86: 1 173-1 177); Qp Replicase (see, 
Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification method, 
followed by the detection of the amplified molecules using techniques well known to those of 
skill in the art. These detection schemes are especially useful for the detection of nucleic acid 
molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene fi-om a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in the 
sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., U.S. Patent No. 
5,493,531) can be used to score for the presence of specific mutations by development or loss of 
a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing hundreds 
or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human Mutation 7: 
244-255; Kozal, et al., 1996. Nat. Med. 2: 753-759. For example, genetic mutations in NOVX 
can be identified in two dimensional arrays containing light-generated DNA probes as described 
in Cronin, et al., supra. Briefly, a first hybridization array of probes can be used to scan through 
long stretches of DNA in a sample and control to identify base changes between the sequences 
by making linear arrays of sequential overlapping probes. This step allows the identification of 
point mutations. This is followed by a second hybridization array that allows the 
characterization of specific mutations by using smaller, specialized probe arrays complementary 
to all variants or mutations detected. Each mutation array is composed of parallel probe sets, one 
complementary to the wild-type gene and the other complementary to the mutant gene. 
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In yet another embodiment, any of a variety of sequencing reactions known in the art can 
be used to directly sequence the NOVX gene and detect mutations by comparing the sequence of 
the sample NOVX with the corresponding wild-type (control) sequence. Examples of 
sequencing reactions include those based on techniques developed by Maxim and Gilbert, 1977. 
Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 74: 5463. It is 
also contemplated that any of a variety of automated sequencing procedures can be utilized when 
performing the diagnostic assays (see, e.g., Naeve, et al., 1995. Biotechniques 19: 448), 
including sequencing by mass spectrometry (see, e.g., PCT International Publication No. WO 
94/16101; Cohen, et al, 1996. Adv. Chromatography 36: 127-162; and Griffin, et al, 1993. 
Appl Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or RNA/DNA 
heteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In general, the art technique 
of "mismatch cleavage" starts by providing heteroduplexes of formed by hybridizing (labeled) 
RNA or DNA containing the wild-type NOVX sequence with potentially mutant RNA or DNA 
obtained from a tissue sample. The double-stranded duplexes are treated with an agent that 
cleaves single-stranded regions of the duplex such as which will exist due to basepair 
mismatches between the control and sample strands. For instance, RNA/DNA duplexes can be 
treated with RNase and DNA/DNA hybrids treated with Si nuclease to enzymatically digesting 
the mismatched regions. In other embodiments, either DNA/DNA or RNA/DNA duplexes can 
be treated with hydroxylamine or osmium tetroxide and with piperidine in order to digest 
mismatched regions. After digestion of the mismatched regions, the resulting material is then 
separated by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g., 
Cotton, et al, 1988. Proc. Natl Acad. Sci. USA 85: 4397; Saleeba, et al. 1992. Methods 
Enzymol 217: 286-295. In an embodiment, the control DNA or RNA can be labeled for 
detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping pomt mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T at 
G/T mismatches. See, e.g., Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. According to an 
exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 

184 



treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be detected 
from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) may 
be used to detect differences in electrophoretic mobility between mutant and wild type nucleic 
acids. See, e.g., Orita, etal, 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 1993. Mutat. 
Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. Single-stranded DNA 
fragments of sample and control NOVX nucleic acids will be denatured and allowed to renature. 
The secondary structure of single-stranded nucleic acids varies according to sequence, the 
resulting alteration in electrophoretic mobility enables the detection of even a single base change. 
The DNA fragments may be labeled or detected with labeled probes. The sensitivity of the assay 
may be enhanced by using RNA (rather than DNA), in which the secondary structure is more 
sensitive to a change in sequence. In one embodiment, the subject method utilizes heteroduplex 
analysis to separate double stranded heteroduplex molecules on the basis of changes in 
electrophoretic mobility. See, e.g.. Keen, etal, 1991. Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient gel 
electrophoresis (DGGE). See, e.g.. Myers, et al, 1985. Nature 313: 495. When DGGE is used 
as the method of analysis, DNA will be modified to insure that it does not completely denature, 
for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich DNA by 
PGR. In a further embodiment, a temperature gradient is used in place of a denaturing gradient 
to identify differences in the mobility of control and sample DNA. See, e.g., Rosenbaum and 
Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer extension. 
For example, oligonucleotide primers may be prepared in which the known mutation is placed 
centrally and then hybridized to target DNA under conditions that permit hybridization only if a 
perfect match is found. See, e.g.. Saiki, et al., 1986. Nature 324: 163; Saiki, et al., 1989. Proc. 
Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides are hybridized to PGR 
amplified target DNA or a number of different mutations when the oligonucleotides are attached 
to the hybridizing membrane and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective PGR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the molecule 
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(so that amplification depends on differential hybridization; see, e.g., Gibbs, et ah, 1989. l^ucl. 
Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, under appropriate 
conditions, mismatch can prevent, or reduce polymerase extension {see, e.g., Prossner, 1993. 
Tihtech. 1 1 : 238). In addition it may be desirable to introduce a novel restriction site in the 
region of the mutation to create cleavage-based detection. See, e.g., Gasparini, et al, 1992. Mol. 
Cell Probes 6: 1 . It is anticipated that in certain embodiments amplification may also be 
performed using Taq ligase for amplification. See, e.g., Barany, 1991. Proc. Natl. Acad. Sci. 
USA 88: 189. In such cases, ligation will occur only if there is a perfect match at the 3'-terminus 
of the S' sequence, making it possible to detect the presence of a knovm mutation at a specific 
site by looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing pre-packaged 
diagnostic kits comprising at least one probe nucleic acid or antibody reagent described herein, 
which may be conveniently used, e.g., in clinical settings to diagnose patients exhibiting 
symptoms or family history of a disease or illness involving an NOVX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The disorders 
include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated 
cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers.) In conjunction with such treatment, the 
pharmacogenomics (i.e., the study of the relationship between an individual's genotype and that 
individual's response to a foreign compound or drug) of the individual may be considered. 
Differences in metabolism of therapeutics can lead to severe toxicity or therapeutic failure by 
altering the relation between dose and blood concentration of the pharmacologically active drug. 
Thus, the pharmacogenomics of the individual permits the selection of effective agents (e.g., 
drugs) for prophylactic or therapeutic treatments based on a consideration of the individual's 

186 



genotype. Such pharmacogenomics can further be used to determine appropriate dosages and 
therapeutic regimens. Accordingly, the activity of NOVX protein, expression of NOVX nucleic 
acid, or mutation content of NOVX genes in an individual can be determined to thereby select 
appropriate agent(s) for therapeutic or prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the response 
to drugs due to altered drug disposition and abnormal action in affected persons. See e.g., 
Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Under, 1997. Clin. Chem., 43: 
2S4-266. In general, two types of pharmacogenetic conditions can be differentiated. Genetic 
conditions transmitted as a single factor altering the way drugs act on the body (altered drug 
action) or genetic conditions transmitted as single factors altering the way the body acts on drugs 
(altered drug metabolism). These pharmacogenetic conditions can occur either as rare defects or 
as polymorphisms. For example, glucose-6-phosphate dehydrogenase (G6PD) deficiency is a 
common inherited enzymopathy in which the main clinical complication is hemolysis after 
ingestion of oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and 
consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For example, 
the gene coding for CYP2D6 is highly polymorphic and several mutations have been identified 
in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of CYP2D6 and 
CYP2C19 quite frequently experience exaggerated drug response and side effects when they 
receive standard doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic 
response, as demonstrated for the analgesic effect of codeine mediated by its CYP2D6-formed 
metabolite morphine. At the other extreme are the so called ultra-rapid metabolizers who do not 
respond to standard doses. Recently, the molecular basis of ultra-rapid metabolism has been 
identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate agent(s) 
for therapeutic or prophylactic treatment of the individual. In addition, pharmacogenetic studies 
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can be used to apply genotyping of polymorphic alleles encoding drug-metabolizing enzymes to 
the identification of an individual's drug responsiveness phenotype. This knowledge, when 
applied to dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus 
enhance therapeutic or prophylactic efficiency when treating a subject with an NOVX 
modulator, such as a modulator identified by one of the exemplary screening assays described 
herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents {e.g., drugs, compounds) on the expression or activity 
of NOVX {e.g., the ability to modulate aberrant cell proliferation and/or differentiation) can be 
applied not only in basic drug screening, but also in clinical trials. For example, the 
effectiveness of an agent determined by a screening assay as described herein to increase NOVX 
gene expression, protein levels, or upregulate NOVX activity, can be monitored in clinical trails 
of subjects exhibiting decreased NOVX gene expression, protein levels, or downregulated 
NOVX activity. Alternatively, the effectiveness of an agent determined by a screening assay to 
decrease NOVX gene expression, protein levels, or downregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting increased NOVX gene expression, protein 
levels, or upregulated NOVX activity. In such clinical trials, the expression or activity of NOVX 
and, preferably, other genes that have been implicated in, for example, a cellular proliferation or 
immune disorder can be used as a "read out" or markers of the immune responsiveness of a 
particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated in 
cells by treatment with an agent {e.g., compound, drug or small molecule) that modulates NOVX 
activity {e.g., identified in a screening assay as described herein) can be identified. Thus, to 
study the effect of agents on cellular proliferation disorders, for example, in a clinical trial, cells 
can be isolated and RNA prepared and analyzed for the levels of expression of NOVX and other 
genes implicated in the disorder. The levels of gene expression {i.e., a gene expression pattern) 
can be quantified by Northern blot analysis or RT-PCR, as described herein, or altematively by 
measuring the amount of protein produced, by one of the methods as described herein, or by 
measuring the levels of activity of NOVX or other genes. In this manner, the gene expression 
pattern can serve as a marker, indicative of the physiological response of the cells to the agent. 
Accordingly, this response state may be determined before, and at various points during, 
treatment of the individual with the agent. 
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In one embodiment, the invention provides a method for monitoring the effectiveness of 
treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the screening 
assays described herein) comprising the steps of (/) obtaining a pre-administration sample from a 
subject prior to administration of the agent; («) detecting the level of expression of an NOVX 
protein, mRNA, or genomic DNA in the preadministration sample; (iif) obtaining one or more 
post-administration samples from the subject; (/v) detecting the level of expression or activity of 
the NOVX protein, mRNA, or genomic DNA in the post-administration samples; (v) comparing 
the level of expression or activity of the NOVX protem, mRNA, or genomic DNA in the 
pre-administration sample with the NOVX protein, mRNA, or genomic DNA in the post 
administration sample or samples; and (vz) altering the administration of the agent to the subject 
accordingly. For example, increased administration of the agent may be desirable to increase the 
expression or activity of NOVX to higher levels than detected, i.e., to increase the effectiveness 
of the agent. Alternatively, decreased administration of the agent may be desirable to decrease 
expression or activity of NOVX to lower levels than detected, i.e., to decrease the effectiveness 
of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 
These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
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Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (z/T) nucleic acids 
encoding an aforementioned peptide; (rv) administration of antisense nucleic acid and nucleic 
acids that are "dysfunctional" (i.e., due to a heterologous insertion within the coding sequences 
of coding sequences to an aforementioned peptide) that are utilized to "knockout" endogenous 
function of an aforementioned peptide by homologous recombination (see, e.g., Capecchi, 1989. 
Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, agonists and antagonists, includmg 
additional peptide mimetic of the invention or antibodies specific to a peptide of the invention) 
that alter the interaction between an aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be utilized 
include, but are not limited to, an aforementioned peptide, or analogs, derivatives, fragments or 
homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or RNA, 
by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for RNA or 
peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not limited 
to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by sodium 
dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) and/or 
hybridization assays to detect expression of mRNAs (e.g.. Northern assays, dot blots, in situ 
hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventmg, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can be 
identified by, for example, any or a combination of diagnostic or prognostic assays as described 
herein. Administration of a prophylactic agent can occur prior to the manifestation of symptoms 
characteristic of the NOVX aberrancy, such that a disease or disorder is prevented or, 
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alternatively, delayed in its progression. Depending upon the type of NOVX aberrancy, for 
example, an NOVX agonist or NOVX antagonist agent can be used for treating the subject. The 
appropriate agent can be determined based on screening assays described herein. The 
prophylactic methods of the invention are further discussed in the following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression or 
activity for therapeutic purposes. The modulatory method of the invention involves contacting a 
cell with an agent that modulates one or more of the activities of NOVX protein activity 
associated with the cell. An agent that modulates NOVX protein activity can be an agent as 
described herein, such as a nucleic acid or a protein, a naturally-occurring cognate ligand of an 
NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In one 
embodiment, the agent stimulates one or more NOVX protem activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an NOVX 
protein or nucleic acid molecule. In one embodiment, the method involves administering an 
agent (e.g., an agent identified by a screening assay described herein), or combination of agents 
that modulates (e.g., up-regulates or down-regulates) NOVX expression or activity. In another 
embodiment, the method involves administering an NOVX protein or nucleic acid molecule as 
therapy to compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant cell 
proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 
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Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are performed 
to determine the effect of a specific Therapeutic and whether its administration is indicated for 
treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in suitable 
animal model systems including, but not limited to rats, mice, chicken, cows, monkeys, rabbits, 
and the like, prior to testing in human subjects. Similarly, for in vivo testing, any of the animal 
model system known in the art may be used prior to administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated 
cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, hematopoietic disorders, and the various dyslipidemias, metabolic disturbances 
associated with obesity, the metabohc syndrome X and wasting disorders associated with 
chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. By 
way of non-luniting example, the compositions of the invention will have efficacy for treatment 
of patients suffering fi'om: metabolic disorders, diabetes, obesity, infectious disease, anorexia, 
cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fiagments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could be 
as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit the 
scope of the invention described in the claims. 
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Examples 



Example 1. Identification of NOVX clones 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PGR primers were designed by starting at the 
most upstream sequence available, for the forward primer, and at the most downstream sequence 
available for the reverse primer. Table 12 shows the sequences of the PGR primers used for 
obtaining different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, imtil a suitable sequence that is either unique or 
highly selective was encoimtered, or, in the case of the reverse primer, until the stop codon was 
reached. Such primers were designed based on in silico predictions for the full length cDNA, 
part (one or more exons) of the DNA or protein sequence of the target sequence, or by translated 
homology of the predicted exons to closely related human sequences from other species. These 
primers were then employed in PGR amplification based on the following pool of human 
cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary gland, 
placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, 
testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, cloned and 
sequenced to high redundancy. The PGR product derived from exon linking was cloned into the 
pCR2.1 vector from Invitrogen. The resulting bacterial clone has an insert covering the entire 
open reading frame cloned into the pCR2.1 vector. The resuhing sequences from all clones were 
assembled with themselves, with other fragments in CuraGen Gorporation's database and with 
public ESTs. Fragments and ESTs were included as components for an assembly when the 
extent of their identity with another component of the assembly was at least 95% over 50 bp. In 
addition, sequence traces were evaluated manually and edited for corrections if appropriate. 
These procedures provide the sequence reported herein. 



Table 12A. PGR Primers for Exon Linking 



NOVX 
Clone 


Primer 1 (5' - 3') 


SEQ 

ID 

NO 


Primer 2 (5' - 3') 


SEQ 

ID 

NO 


N0V2d 


C CAGCCAGGCGCCATGCT 


84 


TCTCTGGCCCGGGGGCTCA 


85 


N0V3 


ACTGCGGGCGCCCTGAGC 


86 


ATCACCTGCTCCCGTATCCATGCCT 


87 


N0V5b 


ATGCGCCTTCCCGGGGTA 


88 


CGCCACCTTGCTCCACCCTA 


89 


N0V9 


CGACGGTTTAGACGTCTGTGCCACT 


179 


AGCAGTGCATCCTCCCCACTCAGT 


180 


NOVlOb 


ATGAGTGATAAACCCAACTTGTCAG 


90 


GTGAGCCATCATGCCCAG 


91 
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Physical clone: Exons were predicted by homology and the intron/exon boundaries were 
determined using standard genetic rules. Exons were &rther selected and refined by means of 
similarity determination using multiple BLAST (for example, tBlastN, BlastX, and BlastN) 
searches, and, in some instances, GeneScan and Grail. Expressed sequences from both public 
and proprietary databases were also added when available to fiurther define and complete the 
gene sequence. The DNA sequence was then manually corrected for apparent inconsistencies 
thereby obtaining the sequences encoding the full-length protein. 

Example 2. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PGR (RTQ PCR). RTQ PGR was performed on an Applied 
Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 (containing 
normal tissues and cancer cell lines), Panel 2 (contaming samples derived from tissues from 
normal and cancer sources). Panel 3 (containing cancer cell lines). Panel 4 (containing cells and 
cell lines from normal tissues and cells related to inflammatory conditions), Panel 5D/5I 
(containing human tissues and cell lines with an emphasis on metabolic diseases), 
AI_comprehensive_panel (containing normal tissue and samples from autoimmune diseases). 
Panel GNSD.Ol (containing central nervous system samples from normal and diseased brains) 
and GNS neurodegeneration panel (containing samples from normal and Alzheimer's diseased 
brains). 

RNA integrity from all samples is controlled for quality by visual assessment of agarose 
gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a guide (2:1 
to 2.5: 1 28s: 1 8s) and the absence of low molecular weight RNAs that would be indicative of 
degradation products. Samples are controlled against genomic DNA contamination by RTQ PGR 
reactions run in the absence of reverse transcriptase using probe and primer sets designed to 
amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as constitutively 
expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) was converted to 
cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix Reagents (Applied 
Biosystems; Gatalog No. 4309169) and gene-specific primers according to the manufacturer's 
instructions. 
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In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript 11 (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 ng of total 
RNA were performed in a volume of 20 \i\ and incubated for 60 minutes at 42°C. This reaction 
can be scaled up to 50 \ig of total RNA in a final volume of 100 ^1. sscDNA samples are then 
normalized to reference nucleic acids as described previously, using IX TaqMan® Universal 
Master mix (Applied Biosystems; catalog No. 4324020), following the manufacturer's 
instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Defauh settings were used for reaction 
conditions and the following parameters were set before selecting primers: pruner concentration 
= 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optunal Tm = 59°C, 
maximum primer difference = 2°C, probe does not have 5'G, probe Tm must be 10°C greater 
than primer Tm, amplicon size 75bp to lOObp. The probes and primers selected (see below) were 
synthesized by Synthegen (Houston, TX, USA). Probes were double purified by HPLC to 
remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of reporter and 
quencher dyes to the 5' and 3' ends of the probe, respectively. Their final concentrations were: 
forward and reverse primers, 900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA fi-om each tissue 
and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate (Applied 
Biosystems). PCR cocktails included either a single gene specific probe and primers set, or two 
multiplexed probe and primers sets (a set specific for the target clone and another gene-specific 
set multiplexed with the target probe). PCR reactions were set up using TaqMan® One-Step RT- 
PCR Master Mix (Applied Biosystems, Catalog No. 4313803) following manufacturer's 
instructions. Reverse transcription was performed at 48°C for 30 minutes followed by 
amplification/PCR cycles as follows: 95^ 10 min, then 40 cycles of 95°C for 15 seconds, 60°C 
for 1 minute. Results were recorded as CT values (cycle at which a given sample crosses a 
threshold level of fluorescence) using a log scale, with the difference in RNA concentration 
between a given sample and the sample with the lowest CT value being represented as 2 to the 
power of delta CT. The percent relative expression is then obtained by taking the reciprocal of 
this RNA difference and multiplying by 100. 
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When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR amplification 
was performed as follows: 95X 10 min, then 40 cycles of 95'*C for 15 seconds, 60**C for 1 
minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA control 
and chemistry control) and 94 wells containing cDNA from various samples. The samples in 
these panels are broken into 2 classes: samples derived from cultured cell lines and samples 
derived from primary normal tissues. The cell lines are derived from cancers of the following 
types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, 
squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using the 
conditions recommended by the ATCC. The normal tissues found on these panels are comprised 
of samples derived from all major organ systems from single adult individuals or fetuses. These 
samples are derived from the following organs: adult skeletal muscle, fetal skeletal muscle, adult 
heart, fetal heart, aduh kidney, fetal kidney, adult liver, fetal liver, adult lung, fetal lung, various 
regions of the brain, the spleen, bone marrow, lymph node, pancreas, salivary gland, pituitary 
gland, adrenal gland, spinal cord, thymus, stomach, small intestine, colon, bladder, trachea, 
breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 

ca. = carcinoma, 
* = established from metastasis, 
met = metastasis, 
s cell var = small cell variant, 
non-s = non-sm - non-small, 
squam = squamous, 
pi. eff = pi effusion = pleural efiiision, 
glio = glioma. 
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astro = astrocytoma, and 
neuro = neuroblastoma. 

General_screening_panel_vl .4 

The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1 .4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from primary 
normal tissues. The cell lines are derived from cancers of the following types: lung cancer, breast 
cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell carcinoma, ovarian 
cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. Cell lines used in Panel 
1.4 are widely available through the American Type Culture Collection (ATCC), a repository for 
cultured cell lines, and were cultured using the conditions recommended by the ATCC. The 
normal tissues foimd on Panel 1.4 are comprised of pools of samples derived from all major 
organ systems from 2 to 5 different adult individuals or fetuses. These samples are derived from 
the following organs: adult skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult 
kidney, fetal kidney, adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the 
spleen, bone marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal 
cord, thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, 
prostate, testis and adipose. Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of KNA or cDNA isolated from human tissue procured by surgeons working in close 
cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) or 
the National Disease Research Initiative (NDRI). The tissues are derived from human 
malignancies and in cases where indicated many malignant tissues have "matched margins" 
obtained from noncancerous tissue just adjacent to the tumor. These are termed normal adjacent 
tissues and are denoted "NAT" in the results below. The tumor tissue and the "matched margins" 
are evaluated by two independent pathologists (the surgical pathologists and again by a 
pathologist at NDRI or CHTN). This analysis provides a gross histopathological assessment of 
tumor differentiation grade. Moreover, most samples include the original surgical pathology 
report that provides information regarding the clinical stage of the patient. These matched 
margins are taken from the tissue surrounding (i.e. immediately proximal) to the zone of surgery 
(designated "NAT", for normal adjacent tissue, in Table RR). In addition, RNA and cDNA 
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samples were obtained from various human tissues derived from autopsies performed on elderly 
people or sudden death victims (accidents, etc.). These tissues were ascertained to be free of 
disease and were purchased from various commercial sources such as Clontech (Palo Alto, CA), 
Research Genetics, and Invitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two confrol samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples of 
human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained from 
ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall into the 
following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, prostate cancer, 
melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic cancers, kidney 
cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung and CNS cancer 
cell lines. In addition, there are two independent samples of cerebellum. These cells are all 
cultured imder standard recommended conditions and RNA extracted using the standard 
procedures. The cell lines in panel 3D and 1.3D are of the most common cell lines used in the 
scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) composed 
of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell lines or tissues 
related to inflammatory conditions. Total RNA from control normal tissues such as colon and 
lung (Stratagene, La JoUa, CA) and thymus and kidney (Clontech) was employed. Total RNA 
from liver tissue from cirrhosis patients and kidney from lupus patients was obtained from 
BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for RNA preparation from 
patients diagnosed as having Crohn's disease and ulcerative colitis was obtained from the 
National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human puhnonary aortic endothelial cells, human umbilical 
vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and grown in the 
media supplied for these cell types by Clonetics. These primary ceil types were activated with 
various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as indicated. The 
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following cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF alpha at 
approximately 5-lOng/ml, IFN gamma at approximately 20-50ng/ml, IL-4 at approximately 5- 
lOng/ml, IL-9 at approximately 5-lOng/ml, IL-13 at approximately 5-lOng/ml. Endothelial cells 
were sometimes starved for various times by culture in the basal media firam Clonetics with 0.1% 
serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using FicoU. LAK cells were prepared from these cells by culture in DMEM 5% FCS (Hyclone), 
lOO^M non essential ammo acids (Gibco/Life Technologies, Rockville, MD), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x1 0'^M (Gibco), and lOmM Hepes (Gibco) and 
Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml PMA and l-2ng/ml 
ionomycin, IL-12 at 5-lOng/ml, IFN gamma at 20-50ng/ml and IL-18 at 5-lOng/ml for 6 hours. 
In some cases, mononuclear cells were cultured for 4-5 days in DMEM 5% FCS (Hyclone), 
lOOjiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 
5.5xlO'^M (Gibco), and lOmM Hepes (Gibco) with PHA (phytohemagglutinin) or PWM 
(pokeweed mitogen) at approximately 5ng/ml. Samples were taken at 24, 48 and 72 hours for 
RNA preparation, MLR (mixed lymphocyte reaction) samples were obtained by taking blood 
from two donors, isolating the mononuclear cells using Ficoll and mixing the isolated 
mononuclear cells 1:1 at a final concentration of approximately 2xl0*cells/ml in DMEM 5% 
FCS (Hyclone), lOOjiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol (5.5x1 0"^M) (Gibco), and lOmM Hepes (Gibco). The MLR was cultured and 
samples taken at various time points ranging from 1-7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. Monocytes 
were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum (FCS) (Hyclone, 
Logan, UT), lOO^M non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x10'^ (Gibco), and lOmM Hepes (Gibco), 50ng/ml GMCSF and 5ng/ml 
IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes for 5-7 days in DMEM 
5% FCS (Hyclone), lOO^iM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x1 0'^M (Gibco), lOmM Hepes (Gibco) and 10% AB Human Serum or 
MCSF at approximately 50ng/ml. Monocytes, macrophages and dendritic cells were stimulated 
for 6 and 12-14 hours with lipopolysaccharide (LPS) at lOOng/ml. Dendritic cells were also 
stimulated with anti-CD40 monoclonal antibody (Pharmingen) at lOjig/ml for 6 and 12-14 hours. 
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CD4 lymphocytes, CDS lymphocytes and NK cells were also isolated from mononuclear 
cells using CD4, CDS and CD56 Miltenyi beads, positive VS selection columns and a Vario 
Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 lymphocytes 
were isolated by depleting mononuclear cells of CDS, CD56, CD14 and CD19 cells using CDS, 
CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO beads were then used to 
isolate the CD45RO CD4 lymphocytes with the remaining cells being CD45RA CD4 
lymphocytes. CD45RA CD4, CD45RO CD4 and CDS lymphocytes were placed in DMEM 5% 
FCS (Hyclone), lOOjiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO'^M (Gibco), and lOmM Hepes (Gibco) and plated at 10*cells/ml onto 
Falcon 6 well tissue culture plates that had been coated overnight with O.Sfig/ml anti-CD28 
(Pharmingen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were 
harvested for RNA preparation. To prepare chronically activated CDS lymphocytes, we activated 
the isolated CDS lymphocytes for 4 days on anti-CD2S and anti-CD3 coated plates and then 
harvested the cells and expanded them in DMEM 5% FCS (Hyclone), lOO^M non essential 
amino acids (Gibco), ImM sodimn pyruvate (Gibco), mercaptoethanol S.SxlO'^M (Gibco), and 
lOmM Hepes (Gibco) and IL-2. The expanded CDS cells were then activated again with plate . 
bound anti-CD3 and anti-CD2S for 4 days and expanded as before. RNA was isolated 6 and 24 
hours after the second activation and after 4 days of the second expansion culture. The isolated 
NK cells were cultured in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO"^M (Gibco), and lOmM Hepes 
(Gibco) and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spim down and 
resupended at lO^cells/ml m DMEM 5% FCS (Hyclone), 100^M non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO"^M (Gibco), and lOmM Hepes 
(Gibco). To activate the cells, we used PWM at 5(ig/ml or anti-CD40 (Pharmingen) at 
approximately lOfig/ml and IL-4 at 5-lOng/ml. Cells were harvested for RNA preparation at 
24,4S and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates were 
coated overnight with 10^g/ml anti-CD28 (Pharmingen) and 2ng/ml 0KT3 (ATCC), and then 
washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, German 
Town, MD) were cultured at 10^-lO^cel Is/ml in DMEM 5% FCS (Hyclone), lOOjiM non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO'^M 
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(Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (lug/ml) were 
used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (lug/ml) were used to direct to 
Th2 and IL-10 at 5ng/ml was used to direct to Trl . After 4-5 days, the activated Thl, Th2 and 
Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 5% FCS 
(Hyclone), lOO^iM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x10'^ (Gibco), lOmM Hepes (Gibco) and IL-2 (Ing/ml). Following this, 
the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days with anti- 
CD28/OKT3 and cytokines as described above, but with the addition of anti-CD95L (Ijig/ml) to 
prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were washed and then 
expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes were maintained in 
this way for a maximum of three cycles. RNA was prepared fi-om primary and secondary Thl, 
Th2 and Trl after 6 and 24 hours following the second and third activations with plate bound 
anti-CD3 and anti-CD28 mAbs and 4 days into tiie second and third expansion cultures in 
Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, KU- 
812. EOL cells were fiirther differentiated by culture in O.lmM dbcAMP at 5xl0Vells/ml for 8 
days, changing the media every 3 days and adjusting the cell concentration to 5xl0^cells/ml. For 
the culture of these cells, we used DMEM or RPMI (as recommended by the ATCC), with the 
addition of 5% FCS (Hyclone), lOOjiM non essential amino acids (Gibco), ImM sodiimi 
pyruvate (Gibco), mercaptoethanol 5.5x1 0"^M (Gibco), lOmM Hepes (Gibco). RNA was either 
prepared fi-om resting cells or cells activated with PMA at lOng/ml and ionomycin at l(ig/ml for 
6 and 14 hours. Keratinocyte line CCD106 and an airway epithelial tumor line NCI-H292 were 
also obtained from the ATCC. Both were cultured in DMEM 5% FCS (Hyclone), lOO^iM non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO"^M 
(Gibco), and lOmM Hepes (Gibco). CCDl 106 cells were activated for 6 and 14 hours with 
approximately 5 ng/ml TNF alpha and Ing/ml IL-1 beta, while NCI-H292 cells were activated 
for 6 and 14 hours with the following cytokines: 5ng/ml IL-4, 5ng/ml IL-9, 5ng/ml IL-1 3 and 
25ng/ml EFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
lO^cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase was 
removed and placed m a 15ml Falcon Tube. An equal volume of isopropanol was added and left 
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at -20°C overnight. The precipitated RNA was spun down at 9,000 rpm for 15 min in a Sorvall 
SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300^1 of RNAse-free water 
and 35\i\ buffer (Promega) Sjil DTT, 7nl RNAsin and 8^1 DNAse were added. The tube was 
incubated at 37°C for 30 minutes to remove contaminating genomic DNA, extracted once with 
phenol chloroform and re-precipitated with 1/10 volume of 3M sodium acetate and 2 volumes of 
100% ethanol. The RNA was spun down and placed in RNAse free water. RNA was stored at - 
80°C. 

Autoimmunity (AI)_comprehensive panel_vl.O 

The plates for AI_comprehensive panel_vl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from tissue 
samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other tissues was 
obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients imdergoing total knee or hip replacement surgery at the Backus Hospital. Tissue samples 
were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of optimal 
quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis joint 
tissues were obtained from Clinomics. Normal control tissues were supplied by Clinomics and 
were obtained during autopsy of traimia victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages of 
25 and 47. None of the patients were taking prescription drugs at the time samples were isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients were 
not on prescription medication while the others were taking dexamethasone, phenobarbital, or 
tylenol. Ulcerative colitis tissue was from three male and four female patients. Four of the 
patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
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cigarette-linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age from 35-80 and included both smokers and 
non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl.O panel, the 
following abbreviations are used: 

AI = Autoimmunity 
Syn = Synovial 
Normal = No apparent disease 
Rep22 /Rep20 = individual patients 
RA = Rheumatoid arthritis 
Backus = From. Backus Hospital 
OA = Osteoarthritis 
(SS) (BA) (MF) = Individual patients 
Adj = Adjacent tissue 
Match control = adjacent tissues 
-M = Male 
-F = Female 

COPD = Chronic obstructive puhnonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs isolated 
from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic tissues 
were obtained from patients enrolled in the Gestational Diabetes study. Cells were obtained 
during different stages in the differentiation of adipocytes from human mesenchymal stem cells. 
Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample . 

Patient 2: Diabetic Hispanic, overweight, not on insulin 

Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 

Patient 10: Diabetic Hispanic, overweight, on insulin 
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Patient 1 1 : Nondiabetic African American and overweight 
Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained fi-om Osirus (a 
division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et al., 
Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 143-147. 
Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and ds cDNA 
production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell Imes were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: kidney 
proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 cancer 
cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all cultured 
under standard recommended conditions and RNA extracted using the standard procedures. All 
samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the University 
of Miami School of Medicine. Islet tissue was processed to total RNA at an outside source and 
delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK - Skeletal Muscle 
UT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Central Nervous System Panel CNSD.Ol 
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The plates for Panel CNSD.Ol include two control wells and 94 test samples comprised 
of cDNA isolated from postmortem human brain tissue obtained from the Harvard Brain Tissue 
Resource Center. Brains are removed from calvaria of donors between 4 and 24 hours after 
death, sectioned by neuroanatomists, and frozen at -80°C in liquid nifrogen vapor. All brains are 
sectioned and examined by neuropathologists to confirm diagnoses with clear associated 
neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's disease. 
Progressive Supemuclear Palsy, Depression, and "Normal controls". Within each of these brams, 
the following regions are represented: cingulate gyrus, temporal pole, globus palladus, substantia 
nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal cortex), Brodman Area 9 
(prefrontal cortex), and Brodman area 17 (occipital cortex). Not all brain regions are represented 
in all cases; e.g., Huntington's disease is characterized in part by neurodegeneration in the globus 
palladus, thus this region is impossible to obtain from confirmed Huntington's cases. Likewise 
Parkinson's disease is characterized by degeneration of the substantia nigra making this region 
more difficult to obtam. Normal control brains were examined for neuropathology and found to 
be free of any pathology consistent with neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, tiie following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 47 test 
samples comprised of cDNA isolated from postmortem human brain tissue obtained from the 
Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and Spinal 
Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are removed from 
calvaria of donors between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen 
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at -80°C in liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to 
confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and controls 
with no dementia but evidence of severe Alzheimer's like pathology, (specifically senile plaque 
load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD senile plaque 
load). Within each of these brains, the following regions are represented: hippocampus, temporal 
cortex (Brodman Area 21), parietal cortex (Brodman area 7), and occipital cortex (Brodman area 
17). These regions were chosen to encompass all levels of neurodegeneration in AD. The 
hippocampus is a region of early and severe neuronal loss in AD; the temporal cortex is known 
to show neurodegeneration in AD after the hippocampus; the parietal cortex shows moderate 
neuronal death in the late stages of the disease; the occipital cortex is spared in AD and therefore 
acts as a "control" region within AD patients. Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, the 
following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like 
pathology upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

A. CG55758-01: EGF-Related Protein (SCUBEl)-like protein 

Expression of gene CG55758-01 was assessed using the primer-probe set Ag2442, described in 
Table 12AA. Results of the RTQ-PCR runs are shown in Tables 12AB, 12AC, AD, and AE. 



Table 12AA . Probe Name Ag2442 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-gtcagtcgacgtggatgagt-3' (SEQ ID NO: no) 


20 


167 


Probe 


TET-5 ' -agatgactgccacatcgatgccatct-3 ' -TAMRA 

(SEQ ID NO: 111) 


2S 


200 


Reverse 


5' -gtaggacttgggcgtgttct-3 • (SEQ ID NO: 112) 


20 


229 



Table 12AB. Panel 1.3D 
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Tissue Name 


Rel. Bxp.(%> 

Aef2442( Kun 
159771448 


Rel. Exp. (%) 

Dim 

165639093 


'P4 a ail a Wftmn 
X i B sues Xl MIUO 


Rel. Exp. (%) 
Acr2442. Run 
159771448 


Rel. Exp. (%) 
Ag2442/ Run 
165639093 


Liver 

adenocarc inoma 


0.0 


0.0 


Kidney (fetal) 


6.5 


3.5 


Pancreas 


0 . 3 




vcIldJ. Co. ■ / OO U 


0 0 


0 . 0 


Pancreatic ca. 
CAPAN 2 


1.0 


0.0 


Renal ca. A498 


51.4 


32.1 


Adrenal gland 


21.5 


5.8 


Renal ca. RXF 
393 


0 . 0 


A r\ 
U . U 


Thyroid 


5.5 


1.5 


Renal ca. ACHN 


0.0 


0.0 


Salivary gland 


3.8 


2.3 


Renal ca. UO-31 


0 . 0 


0 . 0 


Pituitary gland 


6.7 


3.4 


Renal ca. TK-lO 


0.2 


0.0 


Brain (fetal) 


31.4 1 31. G 


Ljiver 


13 8 


5 . 2 


Brain (whole) 


3.1 1 1.6 


Liver (fetal) 


0 . 0 


0 . 0 


Brain (amygdala) 


5.6 


4.6 


Liver ca. 
(hepatoblast) 


0.0 


0.0 


Brain 

(cerebellum) 


0.0 


1.4 


Lung 


22.7 


12.4 


Brain 

(hippocampus) 


9.7 


1.6 


Lung (fetal) 


5.1 


2 . 9 


Brain (substantia 

nigra) 


4 . 9 


4.4 


Lung ca. (small 
cell) LX-l 


0.0 


0.0 


Brain (thalamus) 


0.4 


1.2 


Lung ca. (small 
cell) NCI-H69 


1.3 


0.7 


Cerebral Cortex 


1.6 


0.7 


Lung ca. 
(s.cell var.) 

onlr- / / 


24.7 


11.5 


Spinal cord 


7.2 


9-6 


Lung ca. (large 

ceil y WL.1 -114 b U 


6.2 


4.2 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm . ceX 1 ) A54 9 


0.0 


0.0 


glio/astro U-118- 

MG 


0.0 


0.0 


Lung ca. (non- 
s.ceiij rJv.i-ri^.5 


0.0 


0.7 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
es 1 ^ xs(\o-o 

S . ceil V nLllr-OZ 


0.0 


0.0 


neuro*; met SK-N- 
AS 


3.0 


1.9 


Lung ca. (non- 
S.cl) NCI-H522 


0.0 


0.0 


astrocytoma SF- 
539 


26.8 


23.8 


Lung ca. 

V.SCpiaTIl. I OW 


0.0 


0.0 


astrocytoma SNB- 
75 


100.0 


100.0 


Lung ca. 
vscjuain. ) jnl.i~ 
H596 


0 . 0 


0 . 0 


glioma SUB- 19 


0.0 


0.0 


Mammary gland 


8.0 


3.0 


glioma 172 51 


0.2 


0.0 


Breast ca . * 
(pl.ef) MCF-7 


0.3 


0.6 


glioma SF-295 


11.9 


4.6 


Breast ca . * 
(pl.ef) MDA-MB- 

Z .3 X 


0.0 


0.4 


Heart (fetal) 


0.0 


0.0 


Breast ca.* 

Vpi.cX^ L'i I U 


0 . 0 


0.0 


Heart 


0.8 


0.9 


549 


0.0 


0.7 


Skeletal muscle 
(fetal) 


1.9 


0.0 


Breast ca. MDA- 
N 


0 . 0 


0 . 0 


Skeletal muscle 


0.3 


0.0 


Ovary 


69 . 7 


27 . 9 


Bone marrow 


5.3 


2.3 


Ovarian ca. 
OVCAR-3 


0.3 


0.0 
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Thymus 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0 . 0 


0.0 


Spleen 


42.3 


15.1 


Ovarian ca. 


0.0 


0.0 


Lymph node 


0.4 


0.0 


Ovarian ca. 
OVCAR-8 


0.0 


0.0 


Colorectal 


5.4 


5.8 


OvaricUi ca. 

TfSROV- 1 


0.0 


0.0 


Stomach 


12.0 


6.4 


Ovaifiati ca * 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


22.8 


19.9 


Uterus 


0.6 


0.9 


Colon ca. SW480 


n A 






3 . 1 


2 . 5 


Colon ca . * 
SW620(SW480 met) 


0.0 


0.0 


Prostate 


0.8 


2.7 


Colon ca. HT2 9 


0.3 


0.0 


irx V9 IutA v#ei • 

(bone met) PC- 3 


0.0 


0.0 


Colon ca. HCT-iib 


1 . / 




Test i s 


17 . 4 


4 .4 


Colon ca. CaCo-2 


0.0 


0.0 


Melanoma 


0.8 


0.0 


Colon ca. 
tissue (OD038S6) 


0.4 


0.0 


Melcinoma* (met) 
Hs688(B) .T 


0.0 


0.0 


Colon ca. HCC- 
2998 


0.4 


0.0 


Melanoma UACC- 
62 


0.0 


0.0 


Gastric ca.* 
(liver met) NCI- 
N87 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Bladder 


0 . 9 


0 . 6 


Melanoma LOX 

IMVI 


0 . 0 


0 . 0 


Trachea 


24.8 


9.0 


Melanoma* (met) 
SK-MEL-5 


1.4 


0.0 


Kidney 


3.9 


2.0 


Adipose 


1 0.8 


2.7 



Table 12AC. Panel 2D 



Tissue Nana 


Rel. Exp. (%) 
Ag2442, Run 
159629159 


Tissue Name 
— . 


Rel. B:q>. (%) 
Ag2442, Run 
159629159 


Normal Colon 


25.7 


Kidney Margin 8120608 


15.9 


CC Well to Mod Diff 
(OD03866) 


1.3 


Kidney Cancer 8120613 


0.0 


CC Margin (0D03866) 


16.5 


Kidney Margin 8120614 | 


33 .2 


CC Gr.2 rectosigmoid 

(0D03 8 68) 


1.8 


Kidney Cancer 9010320 


6.7 


CC Margin (0D03868) 


1.6 


Kidney Margin 9010321 


18.6 


CC Mod Diff (ODO3 920) 


3.8 


Normal Uterus 


0.6 


CC Margin (ODO3920) 


6.4 


Uterus Cancer 064011 


4.6 


CC Gr.2 ascend colon 
(OD03921) 


23.3 


Normal Thyroid 


7.3 


CC Margin (OD03921) 


17.8 


Thyroid Cancer 064010 


1.6 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


3.9 


Thyroid Cancer 
A302152 


0.0 


Liver Margin (ODO4309) 


3.3 


Thyroid Margin 
A302153 


2.0 


Colon mets to lung 
(OD04451-01) 


3.5 


Normal Breast 


8.3 


Lung Margin (OD04451-02) 


26.4 


Breast Cancer 
(OD0456G) 


2.1 


Normal Prostate 6546-1 


1.8 


Breast Cancer 


2.0 
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(OD04590-01) 




Prostate Cancer 
(OD04410) 


3.4 


Breast Cancer Mets 
(OD04590-03) 


1.2 


Prostate Margin 
(OD04410) 


7.8 


Breast Cancer 
Metastasis (OD04655- 

05) 


2.5 


Prostate Cancer 

(OD04720-01) 


3.2 


Breast Cancer 064006 


2.8 


Prostate Margin 


6.7 


Breast Cancer 1024 


3.7 


Normal Lung 061010 


33.4 


Breast Cancer 9100266 


42.3 


Lung Met to Muscle 


0.4 


Breast Margin 9100265 


9.8 


Muscle Margin (OD04286) 


1 . 1 


Breast Cancer A209073 


3.3 


Lung Malignant Cancer 
(OD03126) 


13.4 


Breast Margin 
A2090734 


4.2 


Lung Margin (OD03126) 


59. 7 


Nomal Liver 


7.6 


Lung Cancer (OD04404) 


5.1 


Liver Cancer 064003 


0 . 0 


Lung Margin (OD04404) 


39 . 8 


Liver Cancer 1025 


0 0 


Lung Cancer (OD04565) 


0.4 


Liver Cancer 1026 


34.4 


Lung Margin (OD045G5) 


17 .4 


Liver Cancer 6004 -T 


13.0 


Lung Cancer (OD04237-01) 


4 .6 


Liver Tissue 6004-N 


0.6 


Lung Margin {OD04237-02) 


37.6 


Liver Cancer 6005-T 


33.4 


Ocular Mel Met to Liver 
(OD04310) 


0.7 


Liver Tissue 6005-N 


7.2 


Liver Margin (ODO4310) 


0.0 


Normal Bladder 


3.7 


Melanoma Mets to Lung 
(OD04321) 




Dxauaer ^cuicer ±u^j 


^ • Q 


Lung Margin (OD04321) 


fit) R 


Bladder Ceuicer 
A302173 


X . 0 


Normal Kidney 


15.9 


Bladder Cancer 
(OD04718-01) 


0.9 


Kidney Ca, Nuclear grade 
2 (OD0433 8) 


4.2 


Bladder Normal 
Adjacent (OD04713-03) 


0.6 


Kidney Margin (OD04338) 


17.3 


Normal Ovary 


100.0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


4 . 3 


^VcLJ-XeUl XvAil^^^ UO^Ul/o 


O.J 


Kidney Margin (OD04339) 


18. 9 


Ovarian Cancer 
(OD047G8-07) 


0.0 


Kidney Ca, Clear cell 
type (OD04340) 


1.7 


Ovary Margin 
(OD04768-08) 


1.2 


Kidney Margin (OD04340) 


17.2 


Normal Stomach 


33.7 


Kidney Ca, Nuclear grade 

3 (OD04348) 


0 . 5 


Gastric Cancer 
90S0358 


Q 


Kidney Margin (OD04348) 


14 . 8 


Stomach Margin 
9050359 




Kidney Cancer (OD04S22- 
01) 


3 . 1 


Gastric Cancer 
9060395 


11 n 

J X . u 


Kidney Margin (OD04622- 
03) 


8 . 0 


Stomach Margin 
90G0394 


A? . / 


Kidney Cancer (OD04450- 
01) 


0.5 


Gastric Cancer 
9060397 


6.2 


Kidney Margin {OD04450- 

03) 


9.6 


Stomach Margin 
9060396 


14.2 


Kidney Cancer 8120607 


2.1 


Gastric Cancer 064005 


12.3 



Table 12AD. Panel 3D 



Tissue Mane } Rel. Exp. (%) | Tissue Name j Rel. Bxp. 
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Ag2442, Rvin 




Ag2442, Run 
164632279 


Daoy- Medulloblastoma 


2.0 


Ca Ski- Cervical epidermoid 


0.0 


TE671- Medulloblastoma 


2.0 


ES-2- Ovaricui clear cell 


0.0 


D283 Med- 

Medulloblastoma 


0.0 


Ramos- Stimulated with 

trfin/ Xuiiuiuy CXll Oil 


0.0 


PFSK-1- Pr'imitiive 
Neuroectodermal 


3.3 


PMA/ionomycin 14h 


0.0 


XF-498- aiS 


0 . 0 


MEG- 01- Chronic myelogenous 
leukemia (megokaryoblast) 


4 . 6 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


0.0 


Daudi- Burkitt's lymphoma 


0.4 


T98G- Giiooiascoma 


^ Q Ck 
467 • 7 


rTO££_ T^b/^aH 1 T^T 3 aims mns 


1 . 8 


SK-N-SH- Neuroblastoma 
(metastasis) 


17. G 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


11.2 


RL- non-Hodgkin' s B-cell 
lymphoma 


0.0 


Cerebellum 


2.0 


JMl- pre-B-cell lymphoma 


0.0 


Cerebellum 


1 . 0 


uurjcac i cei.x xewvemia 




NCI-H292- Mucoepi dermoid 
lung carcinoma 


0.0 


TF-1- Erythroleukemia 


3.5 


DMS-114- Small cell lung 
cancer 


1.4 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


11.2 


U937- Histiocytic lymphoma 


0 . 0 


NCI-H14S- Small cell 
lung cancer 


0.0 


KU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 
lung cancer 


7.2 


769-P- Clear cell renal 
carcinoma 


0.0 


NCI-N417- Small cell 

lung cancer 


1.9 


Caki-2- Clear cell renal 

carcinoma 


1.0 


NCI-H82- Small cell lung 
cancer 


0.0 


SW 839- Clear cell renal 
carcinoma 


0.0 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms' tumor 


100.0 


NCI-H1155- Large cell 
lung cancer 


0.0 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


0.0 


NCI-H1299- Large cell 
lung cancer 


0.0 


CAPAN-l- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0 . 0 


NCI-H727- Lung carcinoid 


22.8 


SU86.8S- Pancreatic 
carcinoma (liver 


0.0 


NCI-UMC-ll- Lung 
carcinoid 


1.8 


BxPC-3 - Pancreatic 


0.0 


LX-l- Small cell lung 
cancer 


0.0 


HPAC- Pancreatic 


0.0 


Colo-205- Colon cancer 


0 . 0 


MIA PaCa-2- Pancreatic 
carcinoma 


0 . 0 


KM12- Colon cancer 


0.0 


CFPAC-l- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0 . 0 


PANC-1- Pancreatic 
epithelioid ductal 
carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma 
(transitional cell) 


0.0 


SW-48- Colon 


0.0 


5637- Bladder carcinoma 


0.0 
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adenocarcinoma 








SWlllS- Colon 
adenocarc inoma 


n n 


HT-1197- Bladder carcinoma 


7.3 


LS 174T- Colon 
adenocarcinoma 


A O 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0 . 0 


SW-948- Colon 
adenocarc inoma 


u ■ u 


A2 0 4 - Rliabdomyosar coma 


A A 
0.0 


SW-480- Colon 
adenocarcinoma 


u * u 


111-i.uou- r xjjrosarcoma 


A A 


NCi-SNU-5- Gastric 
carcinoma 


n A 
u . u 


MG-63- Osteosarcoma 


4 . 4 


KATO III- Gastric 
carcinoma 


u ■ u 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


A A 


NCI-SNU-16- Gastric 
carcinoma 


u • u 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


76 . 8 


NCI-SNU-l- Gastric 
carcinoma 


r\ ri 
U . V 


A431'- Epidermoid carcinoma 


A A 
0.0 


RP-l- Gastric 
adenocarc inoma 


n n 


neianoma 


0.0 


RF-48- Gastric 
adenocarc inoma 


r\ n 
U . U 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


A A 


MDA-MB-468- Breast 
adenocarc inoma 


0 . 0 


NCI-N87- Gastric 
carcinoma 


A A 


SCC-4- Squamous cell 
carcinoma of tongue 


1 . 9 


OVCAR-5- Ovarian 
carcinoma 


0 . 0 


sec- 9- Squamous cell 
carcinoma of tongue 


n n 
u . u 


RL95-2- Uterine 
carcinoma 


0.7 


sec- 15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarc inoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Table 12AE. Panel 4.1D 



Tissue Name 


Rel. Exp. (%) 
Ag2442, Run 
170737037 


Tissue Name 


Rel. Exp. (%) 
Ag2442 , Run 
170737037 


Secondary Thi act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC I FN gamma 


2.5 


Secondary Tri act 


0.0 


HUVEC TNP alpha + IFN 

gamma 


0.0 


Secondary Thi rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


3.1 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thi act 


0 . 0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thi rest 


0.0 


Bronchial epithelium 

TNFalpha + iLlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 lymphocyte 
act 


0.0 


Coronery artery SMC rest 


0.0 


CD45HO CD4 lymphocyte 


2.1 


Coronery artery SMC 


0.0 
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act 




TNFalpha + iL-ibeta 




CDS lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0 . 0 


Astrocytes TNFalpha + IL- 

Ibeta 


c n 


Secondary CDS 
lymphocyte act 


0 . 0 




n n 


CD4 lymphocyte none 


0 . 0 


KU-812 (Basophil) 
PMA/ i onomy c i n 


rt n 

V ■ w 


2ry Thl/Th2/Trl_anti- 


7.7 


CCD1106 (Keratinocytes) 
none 


0 . 0 


LAK cells rest 


0.0 


CCD1106 (Keratinocytes) 
TNFalpha + IL-Ibeta 


0.0 




0 . 0 


Liver cirrhosis 


9.0 


LAK cells IL-2+IL-12 


0.0 


NCI-H292 none 


0.0 


LAK cells IL-2+IFN 


0.0 


NCI-H292 IL-4 


0.0 


T T o TT O • TT n a 

ijAA CeX ±S LIj-Z+ iJj-Xo 


1 . 7 


NCI-H292 IL-9 


0 . 0 


LAK cells 
PMA/ i onomy c 


2.3 


NCI-H292 IL-13 


0.0 


NK cexis Hj-? resc 


0 . 0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 3 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + IL-1 
beta 


0.0 


Two Way MLR 7 day 


0 . 0 


Lung fibroblast none 


0.0 


PBMC rest 


0.0 


Lung fibroblast TNF alpha 
+ IL-i beta 


0.0 


PBMC PWM 


0 . 0 


Lung fibroblast IL-4 


8.5 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


5.6 


Ramos (B cell) none 


0.0 


Lung fibroblast lL-13 


3.1 


Ramos (B cell) 
ionomycln 




ijung ^ij^rooxasu ±cDt gaiiuna 




B lymphocytes PWM 


0.0 


Dermal fibroblast CCD1070 
rest 




B lymphocytes CD40L 
and IL-4 


0 . 0 


Dermal fibroblast CCD1070 
TNF alpha 




EOL-i dbcAMP 


0.0 


Dermal fibroblast CCD1070 
IL-1 beta 


0.0 


EOL-l dbcAMP 
PMA/ lonomycxn 


2.4 


Dermal fibroblast IFN 
gamma 


0.0 


Dendrxtic cells none 


0 . 0 


Dermal fibroblast IL-4 


0.0 


Dendirltic cells LPS 


0 . 0 


Dermal Fibroblasts rest 


0.0 


Dendiritic cells antx- 
CD4 0 


0.0 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


1. 9 


Neutrophils rest 


0 . 0 


Monocytes LPS 


2.4 


Colon 


18. 8 


Macrophages rest 


0.0 


Lung 


11.7 


Macrophages LPS 


0.0 


Thymus 


13.8 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.O Summary: Ag2442 Expression of CG55758-01 is 
low/undetectable in all samples in this panel (CT>35). (Data not shown.) 

Panel 1.3D Summary: Ag2442 Two experiments with the same probe and primer set 
produce results that are in excellent agreement, with both experiments showing highest 
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expression of the CG55758-01 gene in an astrocytoma cell line (CTs=29-30). It is also expressed 
at lower levels in two lung cancer cell lines and a renal cancer cell line. There is also low level 
expression in a number of normal tissues including testis, ovary, mammalian gland, lung, 
trachea, kidney, spleen and brain. The increased expression seen in the astrocytoma cell line 
suggests that this gene may play a role in the cancers used in the derivation of this cell line. 
Thus, therapeutic inhibition of the fiinction of this gene product, through the use of antibodies or 
small molecule drugs, might be of utility in the treatment of this disease. 

Both runs show highest expression of this SCUBEl-like gene among metabolically 
relevant tissues in the small intestine. Lower levels of expression are also seen in the adrenal 
gland, liver, and stomach. This expression profile suggests that this gene and its product may be 
involved in the development of these organs and tiieir interaction with the extracellular 
environment. Therefore, antibody or protein therapeutics targeted towards this gene product may 
be effective therapeutics against diseases and conditions involving these organs. 

This gene is a novel SCUBEl-like protein that is expresed in the developing brain. This 
gene or its protein product may therefore be of use in the treatment of developmental disorders 
such as autism, schizophrenia, attention deficit disorder, and Tourette syndrome. 

Panel 2D Summary: Ag2442 The CG55758-01 gene is highly expressed in a normal 
ovary sample (CT=29.1). The level of expression in some lung, prostate, ovary and kidney 
normal samples appears to be increased when compared to the matched tumor tissue. The reverse 
appears to be true for liver, where expression is slightly higher in the tumor tissue than the 
matched normal tissues. Thus, based upon its profile, the expression of this gene could be of use 
as a marker for distinguishing some cancers from the normal adjacent tissue or as a marker for 
different grades/ types of cancer. Therapeutic use of this gene, through the use of peptides, 
polypeptides or small molecule drugs, might be of utility in the treatment of lung, prostate, ovary 
and kidney cancer; while inhibition of its activity might be used for treatment of liver cancer. 

Panel 3D Summary: Ag2442 The CG55758-01 gene is expressed in select cancer cell 
lines in this panel. The highest level of expression is in a cell line derived from Wilm's tumor , 
G401 (CT=30.3). A high level of expression is also seen in rhabdomyosarcoma and lung and 
brain cancer cell lines. Thus, therapeutic inhibition of the function of this gene, through the use 
of antibodies or small molecule drugs, might be of utility in the treatment of cancers from which 
these cell lines were derived. 

Panel 4.1D Summary: Ag2442 The CG55758-01 transcript is expressed at low level in 
kidney and colon in this panel (CTs=32-35). The putative EGF-related protein encoded by this 
transcript may play an important role in the normal development and homeostasis of these 
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tissues. Modulation of the expression or function of the protein encoded by this transcript could 
be important for maintaining or restoring normal function to these organs during inflammation. 

Panel 4D Summary: Ag2442 Data from one experiment with this probe and primer set 
is not included because the amp plot suggests that there was a problem with one of the sample 
wells. 

B. CG55724-01: Adipocyte Complement Related Protein 

Expression of gene CG55724-01 was assessed using the primer-probe set Ag3094, 
described in Table 12BA. Results of the RTQ-PCR runs are shown in Table BE. 



Table 12BA . Probe Name Ag3094 



Primers 


Sequences 


Length 


Start Position 


Forward 


5' -gagctttgccctgttctgtt-3' (SEQ ID 
NO: 113) 


20 


43 


Probe 


TET-5 ' -tgctctctagacccagaggacgaagc- 
3'-TftMRA (SEQ ID NO: 114) 


26 


66 


Reverse 


5 ' -acccttcctcatctgtgacc-3 ' (SEQ ID 

NO: 115) 


20 


100 



Table 12BB. Panel 1.3D 



Tissue Name 


Rel. Exp. (%) Ag3094, 
Run 167985247 


Tissue Name 


Rel. Exp.(%) Ag3094, 
Run 167985247 


Liver adenocarcinoma 


0 . 0 


Kidney (fetal) 


0 . 0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-iO 


0.0 


Brain (fetal) 


100.0 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia 
nigra) 


0.0 


Lung ca. (small 
cell) LX-i 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small 
cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


Spinal cord 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


glio/astro U-118-MG 


0.0 


Lung ca. (non- 
s.cell) NCI-H23 


0.0 


astrocytoma SW1783 


0.0 


Lung ca . (non- 
S.cell) HOP- 62 


0.0 


neuro* ; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-53 9 


0.0 


Lung ca. (sc[uam.) SW 
900 


0.0 



214 



astrocytoma SNB-75 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 


0.0 


Mammary gland 


0.0 


glioma U2S1 


0.0 


Breast ca.* (pl.ef) 
MCF-7 


0.0 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pl.ef) 

1 4 / JJ 


0.0 






Breast ca • BT- 549 


0 . 0 


(fetal) 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Qt^v "1 


n t\ 


Ovarian ca . OVCAR- 5 


A A 


Lyniph. riocL& 


0 - 0 


Ovarian ca, OVCAR- 8 


0 . 0 


<M w X c O L a X 


U . 0 


Ovarian ca. XGROV-i 


0 . 0 


Stomach 


0.0 


Ovarian ca. * 

(ascites; SK-OV-3 


0.0 


Small intestine 


0.0 


uterus 


0.0 


Colon ca. SW480 


0.0 


Plancenta 


0.0 


Colon ca.* SW620(SW480 
niec / 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met) PC- 3 


0.0 


L.oxon ca . xici ~ xXo 


0.0 


Testis 


0.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688 (A) .T 


0.0 


Colon ca. 


0.0 


Melanoma* (met) 
Hs688 (B) . T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 



CNS_neurodegeneration_vl.O Summary: Ag3094 Expression of the CG55724-01 
gene is low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 1.3D Summary: Ag3094 The CG55724-01 gene is a novel adipocyte 
complement-related protein which is expresed in ±e developing brain. This gene or its protein 
product may therefore be of use in the treatment of developmental disorders such as autism, 
schizophrenia, attention deficit disorder, or Tourette syndrome. 

Panel 2.2 Summary: Ag3094 Expression of the CG55724-01 gene is low/undetectable 
in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4D Summary: Ag3094 Expression of the CG55724-01 gene is low/undetectable 
in all samples on this panel (CTs>35). (Data not shown.) 

C. CG50345-01: Beta- Adrenergic receptor kinase 
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Expression of gene CG50345-01 was assessed using the primer-probe set Ag2303, 
described in Tablel2CA. Results of the RTQ-PCR runs are shown in Tables CB, and CC. 



Table 12CA . Probe Name Ag2303 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' - cattgagagcgataagttcaca- 3 ' SEQ 
ID N0:113 (SEQ ID N0:116) 


22 


602 


Probe 


TET-5 ' -agaatgtggagctcaacatccacctg- 
3'-TAMRA (SEQ ID NO: 117) 


26 


640 


Reverse 


5' -gatgcacgctgaagtcattc-3 ' (SEQ ID 
NO: 118) 


20 


671 



Table 12CB. Panel 1.3D 



Tissue Name 


Rel. Eicp. (%) Ag2303, 
Run 167985232 


Tissue Name 


Rel. Exp. (%) Ag2303, 
Run 167985232 


Liver adenocarcinoma 


19.1 


Kidney (fetal) 


25.5 


Pancreas 


5.1 


Renal ca. 786-0 


7.4 








6 . o 


Adrenal gland 


2.7 


Renal ca. RXF 393 


15.5 


Thyroid 


2.3 


Renal ca. ACHN 


3.9 


Salivary gland 


7.2 


Renal ca. tJO-31 


6.3 


Pituitary gland 


S.O 


Renal ca. TK-lO 


16.4 


Brain (fetal) ^' 


31.9 


Liver 


6.1 


Brain (whole) 


58.2 


Liver (fetal) 


6.7 


Brain (amygdala) 


33.9 


Livsr c3l ■ 

(hepatoblast) HepG2 


11.7 


Brain (cerebellum) 


55 .5 


Lung 


14.7 


Brain (hippocan^us) 


23.3 


Lung (fetal) 


11. 0 


Brain (substantia 
nigra) 


15.3 


Lting ca. (small 
cell) LX-1 


36.6 


Brain (thalamus) 


21.9 


Lung ca. (small 
cell) NCI-HG9 


15.0 


Cerebral Cortex 


80.1 


Lung ca. (s.cell 
var.) SHP-77 


60.7 


Spinal cord 


8.4 


Lung ca. (large 
cell)NCI-H4G0 


5.4 


glio/astro U87-MG 


12.0 


Lung ca. (non-sm. 
cell) A549 


14.3 


glio/astro U-118-MG 


10.8 


Limg ca. (non- 
s.cell) NCI-H23 


37.4 


astrocytoma SW1783 


15.5 


Lung ca . (non- 
s.cell) HOP-62 


14.5 


neuro*; met SK-N-AS 


7.0 


Lung ca. (non-s.cl) 
NCI-H522 


15.6 


astrocytoma SF-539 


9.9 


Lung ca. (squam.) SW 
900 


16.2 


astrocytoma SNB-75 


15.9 


Lung ca. (sc[uam.) 
NCI-H596 


33 .2 


glioma SNB-19 


8.7 


Mammary glaind 


17.6 


glioma U251 


20.7 


Breast ca.* (pl.ef) 
MCF-7 


17.1 


glioma SF-295 


7.9 


Breast ca.* (pl.ef) 
MDA-MB-231 


6.7 


Heart (fetal) 


4G. 0 


Breast ca.* (pl.ef) 
T47D 


29. 7 


Heart 


9.8 


Breast ca. BT-549 


4 . 0 


Skeletal muscle 


30.6 


Breast ca. MDA-N 


10 .4 
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(fetal) 


j 






Skeletal muscle 


26.6 1 


Ovary 


7.9 


Bone marrow 


29.5 1 


Ovarian ca. OVCAR-3 


13 .3 


Thymus 


32.3 


Ovarian ca. OVCAR-4 


14.3 


Spleen 


26.4 


Ovarian ca. OVCAR-5 


62 .4 


Lymph node 


26.2 


Ovarian ca. OVCAR-8 


3.9 


Colorectal 


11.0 


Ovarian ca. IGROV-l 


6.2 


Stomach 


7.9 


Ovarian ca . * 
(ascites) SK-OV-3 


47 . 0 


Small intestine 


5.6 


Uterus 


5.0 




15 . 6 


Pl8uicenta 


3.2 


met) 


100.0 


Prostate 


8.0 


Colon ca. HT29 


19.5 


Prostate ca.* (bone 
met) PC- 3 


21.5 


Colon ca. HCT-116 


16.6 


Testis 


S.O 


Colon ca. CaCo-2 


21.9 


Melanoma Hs688(A).T 


4.3 


Colon ca. 
tissue (01303866) 


13.1 


Melanoma* (met) 
Hs688 (B) .T 


3.6 


Colon ca. HCC-2998 


33.9 


Melanoma UACC-62 


7.0 


met) NCI-N87 


18.8 


Melanoma M14 


5.0 


Bladder 


7.2 


Melanoma LOX IMVI 


13.3 


Trachea 


4.0 


Melanoma* (met) SK- 
MEL-5 


7.8 


Kidney 


7.6 


Adipose 


13.8 



Table 12CC. Panel 4D 



Tissue Name 


Rel. Exp. (%) 
Ag2303, Run 
151630338 


Tissue Name 


Rel. Exp. (%} 
Ag2303, Run 
151630338 


Secondary Thl act 


69.7 


HDVEC IL-lbeta 


2.8 


Secondary Th2 act 


51.4 


HUVEC I FN gamma 


15.7 


Secondary Trl act 


66.0 


HUVEC TNF alpha + I FN 

gamma 


7.2 


Secondai^r Thl rest 


24.5 


HUVEC TNF alpha + IL4 


7.2 


Secondary Th2 rest 


28.9 


HUVEC IL-11 


5.9 


Secondary Trl rest 


29.1 


Lung Microvascular EC 
none 


6.8 


Primary Thl act 


53.2 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


5 . 4 


Primary Th2 act 


44 .4 


Microvascular Dermal EC 
none 


10.1 


Primary Trl act 


66.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


6.7 


Primary Thl rest 


89.5 


Bronchial epithelium 
TNFalpha + ILlbeta 


7.2 


Primary Th2 rest 


66.0 


Small airway epithelium 
none 


4.1 


Primary Trl rest 


4S . 7 


Small airway epithelium 
TNFalpha + IL-lbeta 


20.4 


CD45RA CD4 lymphocyte 
act 


36.3 


Coronery artery SMC rest 


7.7 


CD45RO CD4 lymphocyte 
act 


55.5 


Coronary artery SMC 
TNFalpha + IL-lbeta 


6.1 


CDS lymphocyte act 


56 .3 


Astrocytes rest 


4.4 


Secondary CD8 


47.6 


Astrocytes TNFalpha + IL- 


3.0 
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lymphocyte rest 




Ibeta 




Secondary CDS 
lymphocyte act 


48 . 0 


Ku-812 (Basophil) rest 


17 .3 


CD4 lymphocyte none 


15 . 2 


Ka-812 (Basophil) 
PMA/ i onomyc i n 


31.2 


2ry Thl/Th2/Trl_anti- 
CD95 CHll 


41.2 


CCD1106 (Keratinocytes) 
none 


11.8 


LAK cells rest 


34 .4 


CCD1106 (Keratinocytes) 
TNFalpha + IL- Ibeta 


9.9 


LAK cells IL-2 


69.3 


Liver cirrhosis 


2.0 


LAK cells IL-2+IL-12 


55.9 


Lupus Icidney 


2.1 


LAK cells IL-2+IFN 
gamma 


63.3 


NCI-H292 none 


21.0 


LAK cells IL-2-t- IL-18 


57.0 


NCI-H292 IL-4 


33.2 


LAK cells 
PMA/ i onomyc i n 


9.e 


NCI-H292 IL-9 


33.2 


NK Cells IL-2 rest 


47.6 


NCI-H292 IL-13 


20.9 


Two Way MLR 3 day 


38.7 


NCI-H292 IFN gamma 


25.0 


Two Way MLR 5 day • 


39.5 


HPAEC none 


8.2 


Two Way MLR 7 day 


42.0 


HPAEC TNF alpha + IL-1 
beta 


8 . 6 


PBMC rest 


21.5 


Lung fibroblast none 


5.9 


PBMC PWM 


100 .0 


Lung fibroblast TNF alpha 
+ IL-i beta 


6 . 4 


PBMC PHA-L 


73 .7 


Lung fibroblast IL-4 


12.2 


Ramos (B cell) none 


54.3 


Lung fibroblast XL- 9 


9.9 


Ramos (B cell) 
ionoraycin 


78.5 


Lung fibroblast IL-13 


9.6 


B lymphocytes PWM 


90.1 


Lung fibroblast IFN gamma 


11.6 


B lymphocytes CO40L 
and XL- 4 


53 . 6 


Dermal fibroblast CCD1070 
rest 


12.5 


EOL-1 ODCAMP 


57 .4 


Dermal fibroblast CCD1070 
TNF alpha 


67 . 8 


EOL-1 dbcAMP 
PMA/ ionomyc in 


18.8 


Dermal fibroblast CCD1070 
IL-l beta 


9.7 


Dendritic cells none 


22 . 1 


Dermal fibroblast IFN 
gamma 


5 . 5 


Dendritic cells LPS 


15.9 


Dermal fibroblast IL-4 


7.4 


Dendritic cells anti- 


22.2 


IBD Colitis 2 


2.0 


Monocytes rest 


4d • 4 


xoD cronn ' s 


1 . 4 


Monocytes LPS 


17 . 3 


Colon 


20.4 


Macrophages rest 


36.1 


Lung 


14.0 


Macrophages LPS 


18.0 


Thymus 


10.6 


HDVEC none 


13.7 


Kidney 


31.6 


HOVEC starved 


19.8 







Panel 1.3D Summary: The CG5 0345-01 gene is widely expressed across the panel, 



with highest expression in a colon cancer cell line SW620 (CT=26.4). Of note is the difference in 
expression between the related colon cancer cell lines SW620 and SW480. SW480 represents the 
primary lesion from a patient with colon cancer, while SW620 represents a metastasis from the 
same patient. The difference in expression of this gene between the SW620 and SW480 cell lines 
indicates that it could be used to distinguish these cells, or others like them. Moreover, 
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therapeutic modulation of the CGS034S-01 gene, through the use of small molecule drugs, 
antibodies or protein therapeutics, may be of effective in tiie treatment of metastatic colon 
cancer. 

Among tissues with metabolic function, the CG50345-01 gene is moderately expressed in 
the pancreas, adrenal, thyroid, pituitary, adipose, adult and fetal heart, adult and fetal liver, and 
adult and fetal liver. This expression profile suggests that the CGS034S-01 gene product may be 
an important small molecule target for the treatment of metabolic disease in any or all of these 
tissues, uicluding obesity and diabetes. 

The CGS034S-01 gene, which encodes a beta-adrenergic receptor kinase, also shows high 
expression in all regions of the brain examined, especially in the cerebral cortex (CT=26.7) The 
beta adrenergic receptors have been shovm to play a role in memory formation and in clinical 
depression. Since many current anti-depressants produce undesired side effects as a result of 
non-specific binding (to other receptors), this gene is therefore an excellent small molecule target 
for the treatment of clinical depression without side effects. Furthermore, the role of beta 
adrenergic receptors in memory consolidation suggests that the CG50345-01 gene product would 
also be useful as a small molecule target for the treatment of Alzheimer's disease, vascular 
dementia, or any memory loss disorder. 

References: 

Feighner JP. Mechanism of action of antidepressant medications. J Clin Psychiatry 
1999,60 Suppl 4:4-11; discussion 12-3 

The psychopharmacology of depression is a field that has evolved rapidly in just under 5 
decades. Early antidepressant medications-tricyclic antidepressants (TCAs) and monoamine 
oxidase inhibitors (MAOIs)~were discovered through astute clinical observations. These first- 
generation medications were effective because they enhanced serotonergic or noradrenergic 
mechanisms or both. Unfortunately, the TCAs also blocked histaminic, cholinergic, and alphal- 
adrenergic receptor sites, and this action brought about unwanted side effects such as weight 
gain, dry mouth, constipation, drowsiness, and dizziness. MAOIs can interact with tyramine to 
cause potentially lethal hypertension and present potentially dangerous interactions with a 
number of medications and over-the-counter drugs. The newest generation of antidepressants, 
including the single-receptor selective serotonin reuptake inhibitors (SSRIs) and multiple- 
receptor antidepressants venlafaxine, mirtazapine, bupropion, trazodone, and nefazodone, target 
one or more specific brain receptor sites without, m most cases, activating unwanted sites such as 
histamine and acetylcholine. This paper discusses the new antidepressants, particularly with 
regard to mechanism of action, and looks at future developments in the treatment of depression. 
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Ferry B, McGaugh JL. Role of amygdala norepinephrine in mediating stress hormone 
regulation of memory storage. Acta Pharmacol Sin 2000 Jun;21(6):481-93 

There is extensive evidence indicating that the noradrenergic system of the amygdala, 
particularly the basolateral nucleus of the amygdala (6LA), is involved in memory consolidation. 
This article reviews the central hypothesis that stress hormones released during emotionally 
arousing experiences activate noradrenergic mechanisms in the BLA, resulting in enhanced 
memory for those events. Findings from experiments using rats have shown that the memoty- 
modulatory effects of the adrenocortical stress hormones epinephrine and glucocorticoids 
involve activation of beta-adrenoceptors in the BLA. In addition, both behavioral and 
microdialysis studies have shown that the noradrenergic system of tiie BLA also mediates the 
influences of other neuromodulatory systems such as opioid peptidergic and GAB Aergic systems 
on memory storage. Other findings indicate that this stress hormone-induced activation of 
noradrenergic mechanisms in the BLA regulates memory storage in other brain regions. 

Panel 2.2 Summary: Ag2303 Data from Panel 2.2 has not been included because a 
strange amp plot suggests that there were problems with this experiment. 

Panel 4D Summary: The CG50345-01 gene, a beta-adrenergic receptor kinase 
homolog, is highly expressed (CTs=26-29) in a wide range of cells of significance in the immune 
response in health and disease. Highest expression of this gene is found in activated B and T 
cells. Therefore, inhibition of the function of the protein encoded by the CG50345-01 gene with 
a small molecule drug may block the functions of B cells or T cells and could be beneficial in the 
treatment of patients suffering from autoimmune and inflammatory diseases such as asthma, 
allergies, inflammatory bowel disease, lupus erythematosus, or rheumatoid arthritis. 

D. CG50301-01: humanTENM4 

Expression of gene CG50301-01 was assessed using the primer-probe sets Ag2581 and 
Ag2910, described in Tables DA and DB. Results of the RTQ-PCR runs are shown in Tables 
12DC, 12DD, 12DE, 12DF, and 12DG. 



Table 12DA . Probe Name Ag258l 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -tgaccacagacatcatcagtgt-3 ' (SEQ ID 

N0:119) 


22 


7770 


Probe 


TET-5 ' -ccatcttgaaccatgcccactaccta- 
3'-TAMRA (SEQ ID NO: 120) 


26 


7821 


Reverse 


5 ' - tcaatggtgaagtgcaggtt-3 ' (SEQ ID 
NO: 121) 


20 


7850 


Table 19DB. Probe Name Ag2910 


Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' - tgaccacagacatcatcagtgt - 3 ' ( SEQ ID 
NO: 122} 


22 


7770 
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Probe 


TET-5 ' -ccatcttgaaccatgcccactaccta- 
3'-TAMRA. (SEQ ID NO: 123) 


26 


7821 


Reverse 


5 ' -tcaatggtgaagtgcaggtt-3 ' (SEQ ID 

NO: 124) 


20 


7850 



Table 12DC . CNS_neurodegenerat ion_vl . 0 



Tissue Name 


Rel. B39.(%) 
Ag2581, Sun 
208777162 


Rel. Exp. (%) 
Ag2910, Run 
209735201 


Tissue Name 


Rel. B:^. (%> 
Ag2581, Run 
208777162 


Rel. Exp.(%) 
A929IO, Run 
209735201 


AD 1 Hippo 


8.8 


11.0 


Control 
(Path) 3 
Temporal Ctx 


1.5 


2.1 


AD 2 Hippo 


28.5 


26.4 


Control 
(Path) 4 
Temporal Ctx 


27.7 


25.2 


AD 3 Hippo 


5.3 


6.1 


AD 1 

Occipital Ctx 


13.4 


13.2 


AD 4 Hippo 


8.5 


7.1 


AD 2 

Occipital Ctx 
(Missing) 


0.0 


0.0 


AD 5 Hippo 


94.0 


100.0 


AD 3 

Occipital Ctx 


1.7 


3.7 


AD 6 Hippo 


67.8 


66.9 


AD 4 

Occipital Ctx 


31.0 


14.3 


Control 2 
Hippo 


42.6 


45.1 


AD 5 

Occipital Ctx 


57.0 


55.9 


Control 4 
Hippo 


9.7 


11.0 


AD 6 

Occipital Ctx 


1G.2 


15 . 8 


Control 
(Path) 3 
Hippo 


3.8 


2.6 


Control 1 
Occipital Ctx 


1.4 


1.0 


AD 1 Temporal 
Ctx 


9.3 


11.8 


Control 2 
Occipital Ctx 


72 .7 


69.7 


AD 2 Temporal 
Ctx 


26.8 


27.0 


Control 3 
Occipital Ctx 


16.0 


13.2 


AD 3 Temporal 
Ctx 


5.0 


4.0 


Control 4 
Occipital Ctx 


5.4 


6.8 


AD 4 Temporal 
Ctx 


22.8 


24.1 


l^OnCXTO J. 

(Path) 1 
Occipital Ctx 


93.3 


95.9 


AD 5 Inf 
Temporal Ctx 


100.0 


94.6 


Control 
(Path) 2 
Occipital Ctx 


8.6 


9.4 


AD 5 Sup 
Temporal Ctx 


34.2 


36.9 


Control 
(Path) 3 
Occipital Ctx 


0.9 


1.1 


AD 6 Inf 

Temporal Ctx 


47.3 


53.2 


Control 
(Path) 4 
Occipital Ctx 


17.1 


15.2 


AD 6 Sup 
Temporal ctx 


r± / . D 




Control 1 
Parietal Ctx 


Z . 1 


C T 
D . X 


Control 1 
Temporal Ctx 


2.4 


1.9 


Control 2 
Parietal Ctx 


35.6 


44.4 


Control 2 
Temporal Ctx 


44 .8 


44.8 


Control 3 
Parietal Ctx 


17.8 


14.6 


Control 3 

Temporal Ctx 


10 .4 


11 . 1 


Control 
(Path) 1 
Parietal Ctx 


78.5 


74.2 


Control 3 
Temporal Ctx 


8.2 


7.5 


Control 
(Path) 2 
Parietal Ctx 


19.5 


21.8 
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Control 
(Path) 1 
Temporal Ctx 


80.1 


68.3 


Control 
(Path) 3 
Parietal Ctx 


1.1 


2.0 


Control 
(Path) 2 
Temporal Ctx 


36.6 


29.3 


Control 
(Path) 4 
Parietal Ctx 


43.2 


37.9 



Table 12DD. Panel 1.3D 



Tissue Name 


Rel. Bxp.(%) 
Ag3581, Run 
162292620 


Rel. Ba^. (%) 
Ag2910, Run 
162556486 


Tissue Name 


Rel. Blip. (%) 
Ag2581, Run 
162292620 


Rel. Exp. (%) 
Ag2910, Run 
162556486 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


5.8 


4.7 


Pancreas 


0.2 


0.0 


Renal ca. 786-0 


1.7 


0.1 


Pancreatic ca. 
CAFAN 2 


0.5 


0.0 


Renal ca. A498 


0.8 


0.9 


Adrenal gland 


0.3 


0.4 


Renal ca. RXF 
393 


8.8 


4.7 


Thyroid 


5.4 


5.3 


Renal ca. ACHN 


4.0 


5.0 


Salivary gland 


0 . 5 


0 7 




XJ . / 




Pituitary gland 


11.1 


8.1 


Renal ca. TK-lO 


2.9 


... 


Brain (fetal) 


6.6 


11.7 


Liver 


0.0 


0.0 


Brain (whole) 


10.9 


7.2 


Liver (fetal) 


0.0 


0.0 


Brain (amygdala) 


14.9 


12.9 


Liver ca. 

(hepatoblast) 

HepG2 


0.4 


0.0 


Brain 

(cerebellum) 


2.6 


2.0 


Lung 


0.7 


0.2 


Brain 

(hippocampus ) 


13.5 


12.3 


Lung (fetal) 


0.7 


1.9 


Brain (substantia 
nigra) 


1.5 


0.7 


Lung ca. (small 
cell) LX-l 


0.0 


0.0 


Brain (thalamus) 


12.2 


7.3 


Lung ca. (small 
cell) NCI-H69 


13.8 


9.9 


Cerebral Cortex 


100.0 


68.8 


Lung ca. 
{s.cell var.) 
SHP-77 


1.7 


2.2 


Spinal cord 


13.0 


10.2 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


glio/astro U87-MG 


14.5 


15.5 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.0 


glio/astro U-118- 
MG 


0.2 


0.2 


Lung ca. (non- 
s.cell) NCI-H23 


0.3 


0.0 


astrocytoma 
SW1783 


2.4 


2.8 


Lung ca. (non- 
s.cell) H0P-S2 


0.1 


0.6 


neuro*; met SK-N- 

AS 


4.0 


3.8 


Lung ca . (non- 
S.cl) NCI-H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.2 


0.0 


L\ing ca. 
(squam.) SW 900 


2.2 


2.8 


astrocytoma SNB- 
75 


0.8 


2.5 


Lung ca. 
(squam.) NCI- 
H596 


6.0 


4.6 


glioma SNB-19 


15. 0 


12.2 


Mammary gland 


1.9 


2.2 


glioma U251 


5.7 


5.9 


Breast ca.* 
(pl.ef) MCF-7 


0.3 


1.4 


glioma SF-295 


1.3 


1.5 


Breast ca.* 
(pl.ef) MDA-MB- 
231 


0.0 


0.0 


Heart (fetal) 


1.3 


1.2 


Breast ca.* 
(pl.ef) T47D 


0.0 


0.0 



Heart 


0.5 


0.5 


Breast ca. BT- 
549 


0.2 


0.0 


Skeletal muscle 
(fetal) 


42.9 


36.1 


Breast ca. MDA- 
N 


0.0 


0.0 


Skeletal muscle 


0.8 


0.6 


Ovary 


100.0 


100.0 


Bone marrow 


0.2 


0.7 


Ovarian ca. 
OVCAR-3 


0.0 


0.7 


Thymus 


8.7 


3.7 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.2 


Ovarian ca. 
OVCAR-5 


0.8 


2.6 


Lymph node 


0.2 


0.5 


Ovarian ca. 
OVCAR- 8 


1.7 


0.5 


Colorectal 


3 .0 


2.0 


Ovarian ca. 
IGROV-I 


0.0 


0.1 


Stomach 


0.2 


0.5 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


0.0 


0.1 


Uterus 


1.1 


1.2 


Colon ca. SW480 


0.0 


0.0 


Plancenta 


0.2 


0.0 


Colon ca . * 
SWS20 {SW480 met) 


0.0 


0.2 


Prostate 


0.2 


1.0 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC-3 


27.0 


19.2 


Colon ca. HCT-116 


0.0 


0.0 


Testis 


1.9 


2.5 


Colon ca. CaCo-2 


1.3 


0.3 


Melanoma 
Hs688 (A) .T 


1.6 


2.2 


Colon ca. 
tissue (OD03866) 


6.1 


3.7 


Melanoma* (met) 
Hs688 (B) .T 


0.9 


2.0 


Colon ca. HCC- 
2998 


0.0 


0.0 


Melanoma UACC- 
62 


0.7 


0.3 


Gastric ca.* 
(liver met) NCI- 
N87 


3 . 3 


3.7 


Melanoma Ml 4 


0 . 0 


0 . 0 


Bladder 


1.9 


2.1 


Melanoma LOX 
IMVI 


1.3 


1.4 


Trachea 


5.1 


6.1 


Melanoma* (met) 

SK-MEL-5 


0.0 


0.0 


Kidney 


3.7 


3.0 


Adipose 


2.2 


1.9 



Table 12DE. Panel 2D 



Tissue Name 


Rel. B3cp. (%) 
Ag2581, Run 
161921268 


Rel. Exp. (%) 
Ag2910, Run 
162354453 


Tissue Name 


Ral. Exp. (%) 
Ag2581, Run 
161921268 


Rel. Exp. (%) 
Ag2910, Run 
162354453 


Normal Colon 


13.2 


7.1 


Kidney Margin 
8120608 


3.8 


2.6 


CC Well to Mod 

Diff (OD03866) 


6 . 5 


11 . 0 


Kidney Cancer 

8120613 


0.9 


0.7 


CC Margin 
{OD038S6) 


2.7 


2.0 


Kidney Margin 
8120614 


7.5 


4.4 


CC Gr.2 

rectosigmoid 

(0003868) 


1.6 


1.0 


Kidney Cancer 
9010320 


18.4 


22.4 


CC Margin 
(OD03868) 


1 . 0 


2.1 


Kidney Margin 
9010321 


9.9 


15.9 


CC Mod Diff 
{ODO3920) 


0.5 


1.5 


Normal Uterus 


2.4 


4.9 


CC Margin 
(ODO3920) 


1.4 


5.0 


Uterus Cancer 
064011 


6.8 


8.7 
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CC Gr.2 ascend 
colon (OD03921) 


5.3 


11 . 6 1 


formal Thyroid 


19.1 


29. S 


CC Margin 
(OD03921) 


0.9 


0.3 


rhyroid Cemcer 
364010 


52.9 


75.8 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


4.2 


1.7 


rhyroid Cancer 
!O02152 


3.9 


6.7 


Liver Margin 
{ODO4309) 


0.7 


0.4 


rhyroid Margin 
ft.302153 


31.9 


35.4 


Colon mets to 
lung (OD04451- 

01) 


2.9 


3.1 


Normal Breast 


6.1 


12.2 


Lung Margin 
{OD04451-02) 


0.8 


4.2 


Breast Cancer 
(OD04566) 


4.1 


4.5 


Normal Prostate 
6546-1 


0.7 


18.7 


Breast Cancer 
(OD04590-01) 


2 . 7 


14 . 3 


Prostate Cancer 
(OD04410) 


6.8 


8 . 8 


Breast Cancer 
Mets (OD04590- 
03) 


21 . 0 


21 • U 


Prostate Margin 
(OD04410) 


3.4 


5.7 


Breast Cancer 
Metastasis 

(OD04655-05) 


3.4 


5.3 


Prostate Cancer 

(OD0472U- 01; 


10.3 


12.7 


Breast Cancer 

064006 

\J sj ^ \J \J \J 


9.7 


26.2 


Prostate Margin 

(OD0472(J-u2; 


7.4 


16.2 


Breast Cancer 
1024 


11.3 


15.3 


Normal Lung 
061010 


5 . 8 


7.2 


Breast Cancer 

? X U U ^ O O 


4.9 


12.2 


Lung Met to 

Muscle IODU420D; 


1.8 


3.5 


Breast Margin 

9100265 

^ M \J \J A V tJ 


10.5 


16.8 


Muscle Margin 

/ /^T^rt A O ^ \ 

lOD042oo; 


6.8 


5.8 


Breast Cancer 
A209073 


17.0 


32.3 


Lung Malignant 

Cancer (odojIzoj 


20.9 


19. 9 


Breast Margin 

A2 0 90734 


6.9 


8.2 


Lung Margin 

(OD0312O ; 


4.7 


4.9 


Normal Liver 


0.0 


0.3 


L\ing Cancer 

(OD04404; 


22.8 


22.4 


Liver Cancer 

064003 


0.0 


0.0 


Lung Margin 

(UD044U4 ; 


5.0 


4 . 1 


Liver Cancer 
1025 


0.3 


0.7 


lAxng Cancer 


13.2 


14.6 


Liver Ccuxcer 
1026 


0.7 


0.9 


Lung Margin 


0.7 


0.6 


Liver Cancer 
6004-T 


0.3 


0.9 


Lung Cancer 
(CD04237-01) 


37.6 


57.8 


Liver Tissue 
6004-N 


0.0 


0.8 


Lung Margin 
(OD04237-02) 


2.4 


1.3 


Liver Cancer 
6005-T 


0.5 


2.1 


Ocular Mel Met 
to Liver 

10D04 J 10 } 


0.0 


0.3 


Liver Tissue 
6005-N 


0.4 


0.8 


Liver Margin 


0.0 


0.0 


Normal Bladder 


S.8 


8.1 


Melanoma Mets to 
ljung \\ju\j'±^^±) 


0.8 


1.7 


Bladder Cancer 
1023 


6.7 


8.0 


Lung Margin 
(OD04321) 


1 . 9 


4 . 7 


Bladder Cancer 
A302173 




4 O . .3 


Normal Kidney 


21.6 


20.4 


Bladder Cancer 
(OD04718-01) 


2.8 


4.2 


Kidney Ca, 


1.9 


5.0 


Bladder Normal 


6.0 


10.2 
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%3f 



Nuclear grade 2 
(OD04338) 






Adj acent 
(OD04718-03) 






Kidney Margin 
(OD04338) 


15.0 


18.2 


Normal Ovary 


63.7 


75.3 


Kidney Ca 
Nuclear grade 
1/2 {OD04339) 


1.5 


3.1 


Ovarian Cancer 
064008 


100.0 


100.0 


Kidney Margin 
{OD04339) 


13 .7 


20.9 


Ovarian Cancer 
(OD04768-07) 


1.1 


0.6 


Kidney Ca, Clear 
cell type 
(OD04340) 


4.0 


6.5 


Ovary Margin 
(OD04768-08) 


3.4 


8.5 


Kidney Margin 
(OD04340) 


8.2 


13.1 


Normal Stomach 


5.2 


2.8 


Kidney Ca, 
Nuclear grade 3 


1.3 


2.0 


Gastric Cancer 
9060358 


3.4 


5.6 


Kidney Margin 


7.3 


14.3 


Stomach Margin 
9060359 


2.0 


2.2 


Kidney Cancer 


15.4 


20.0 


Gastric Cancer 
9060395 


8.3 


17.0 


Kidney Margin 


1.9 


4.0 


Stomach Margin 
9060394 


6.2 


5.2 


Kidney Cancer 
(OD04450-01} 


0.0 


2.6 


Gastric Cancer 
9060397 


8.2 


11.6 


Kidney Margin 
(OD04450-03) 


10.5 


9.5 


Stomach Margin 
9060396 


0.9 


0.3 


Kidney Cancer 
8120607 


9.2 , 


15.4 


Gastric Cancer 
064005 


3.8 


9.2 



ifii Table 12DF . Panel 3D 



Tissue Name 


Rel. Exp. (%) 
Ag2581, Rtin 
164827572 


Tissue Name 


Rel. Exp. (%) 
Ag2581, Run 
164827572 


Daoy- Medulloblastoma 


2.3 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


0.5 


TE671- Medulloblastoma 


0.9 


ES-2- Ovarian clear cell 
carcinoma 


1.2 


D283 Med- 
Medulloblastoma 


0.4 


Ramos- Stimulated with 
PMA/ionoraycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


11.3 


Ramos- Stimulated with 
PMA/ionomycin 14 h 


0 . 0 


XF-498- CNS 


0.7 


MEG- 01- Chronic myelogenous 
leukemia (megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.3 


SF-268- Glioblastoma 


5.1 


Daudi- Burkitt's lymphoma 


0.1 


T98G- Glioblastoma 


0.4 


U266- B-cell plasmacytoma 


0.1 


SK-N-SH- Neuroblastoma 
(metastasis) 


20.9 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 

lymphoma 


0.7 


Cerebellum 


2.3 


JMl- pre-B-cell lymphoma 


0.0 


Cerebellum 


2.2 


Jurkat- T cell leukemia 


0.4 


NCI-H292- Mucoepidermoid 
lung carcinoma 


1.3 


TF-1- Erythroleukemia 


0.4 


DMS-114- Small cell lung 
cancer 


0.0 


HUT 78- T-cell lymphoma 


0.3 


DMS-79- Small cell lung 
cancer 


4.3 


U937- Histiocytic lymphoma 


0.3 
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NCI-H146- Small cell 
liing cancer 


O « D 


KU-812- Myelogenous 
leukemia 


A f\ 


NCI-H526- Small cell 
lung cancer 


XUv • W 


7S9-P- Clear cell renal 
carcinoma 


1 A 


NCI-N417- Small cell 
lung cancer 




Caki-2- Clear cell renal 
carcinoma 


n c 


NCI-H82- Small cell lung 
cancer 


U.J 


SW 839- Clear cell renal 
carcinoma 


^ E 

J . 3 


NCI-m57- Squamous cell 
lung cancer (metastasis) 


0.3 


6401- Wilms' tumor 


7.3 


NCI-H1155- Large cell 
lung cancer 


1.1 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


4.3 


NCI-H1299- Large cell 
lung cancer 


0.6 


CAPAN-l- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727- Lung carcinoid 


6.2 


SU86.86- Pancreatic 
carcinoma (liver 
metastasis) 


0.8 


NfCI-OMC-ll- Lung 
carcinoid 


n f\ 
U . U 


BxPC-3- Pancreatic 

adenocarcinoma 


O O 

. 8 


LX-l- Small cell lung 
cancer 


n n 
U . u 


HP AC- Pancreatic 
adenocarcinoma 


A A 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


0.0 


KM12- Colon cancer 


0.0 


CFPAC-l- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.0 


PANC-l- Pancreatic 
epithelioid ductal 
carcinoma 


0.0 


iN^j.~£i/ J.O ^oxon cancer 


A a 


T24- Bladder carcinma 
(transitional cell) 


3 . 1 


SW-48- Colon 
adenocarcinoma 


U . *J 


5637- Bladder carcinotna 


1 , 0 


SW1116- Colon 
adenocarcinoma 


A A 


HT-1197- Bladder carcinoma 




LS 174T- Colon 

adenocarc inoma 


A n 


UM-UC-3- Bladder carcinma 
(transitional cell) 


X.J 


SW-948- Colon 
adenocarcinoma 


A n 


A204— R^aJ^domyosarcoma 


A 1 

U.J 


SW-480- Colon 
adenocarc inoma 






XZ . % 


NCi-SNU-5- Gastric 
carcinoma 


ft ft 


oj- w/sceosarcoma 


A O 


KATO III- Gastric 
carcinoma 




SK-LMS-1- Leiomyosarcoma 
(vulva) 




NCI-SNU-16- Gastric 
carcinoma 


ft 0 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


ft Q 


NCI-SNU-l- Gastric 
carcinoma 


ft ft 


*vt J X ~ Ci^xucx mux u v>ax c xiioiuo. 


ft A 


RF-1- Gastric 
adenocarcinoma 


ft ft 




1 P 
X . O 


RF-48- Gastric 
adenocarcinoma 


ft ft 


DU 145- Prostate carcinoma 
(brain metastasis) 


A A 


MKN-45- Gastric 
carcinoma 


ft c: 


MDA-MB-468- Breast 
adenocarcinoma 


A A 


NCI-N87- Gastric 
carcinoma 


0.6 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.2 


sec- 9- Squamous cell 
carcinoma of tongue 


0.0 


RL95-2- Uterine 


0.6 


sec- 15- Squamous cell 


0.5 
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carcinoma 




carcinoma of tongue 




HelaS3- Cervical 
adenocarc inoma 


0.2 


CAL 27- Squamous cell 
carcinoma o£ tongue 


0.0 



Table 12DG. Panel 4D 



Tissue Name 


Rel. 
Bxp. (%) 

Ag2581, Run 
164036199 


Rel. 
Bxp. (%) 

Ag2910, Run 
159079044 


Tissue Name 


Rel. 

Exp. (%) 

Ag2S81, Run 
164036199 


Rel. 
Bxp. (%) 

Ag2910, Run 
159079044 


Secondary Thl act 


0.0 


0.2 


HUVEC IL-lbeta 


0.0 


0 . 0 


Secondary Th2 act 


0.0 


0.0 


HUVEC I FN gamma 


0.0 


0 . 0 


Secondary Trl act 


0.0 


0.6 


HUVEC TNF alpha + 
I FN gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung Microvascular 
EC none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.5 


Primary Trl act 


0 . 0 


0 . 0 


Microsvasular 
Dermal EC TNFalpha 
+ IL-lbeta 


0 . 0 


0 . 6 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + ILlbeta 


0.2 


21.8 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.6 


4.4 


Primary Trl rest 


0.0 


0.0 


Small aiirway 
epithelium 

TNFalpha + IL- 
lbeta 


0.5 


4.7 


CD45RA CD4 
lymphocyte act 






Coronery artery 
SMC rest 


0.0 


2 . 4 


lymphocyte act 


0.0 


0.3 


Coronery artery 
SMC TNFalpha + IL- 
lbeta 


0.0 


0.3 


CD8 lymphocyte act 


0.0 


0.0 


Astrocytes rest 


2.9 


19.3 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


1.9 


17.0 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


KU-812 (Basophil) 
rest 


0.0 


0.3 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


0.0 


2ry 

Thl /Th2 /Tr l_ant i - 
CD95 CHll 


0.0 


0.0 


CCDllOe 

(Keratinocytes ) 
none 


0.7 


4.8 


LAK cells rest 


0.0 


0.6 


CCD1106 

(Keratinocytes) 
TNFalpha + IL- 
lbeta 


0.0 


1.7 


LAK cells IL-2 


0.0 


0 . 0 


Liver cirrhosis 


0.1 


1.7 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.1 


0.7 


LAK cells IL-2+IFW 
gamma 


100.0 


0.0 


NCI-H292 none 


0.1 


0.5 
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T air 1 a TT.— Oij. 

IL-18 


0.0 


0.2 


srCI-H292 IL-4 


0 . 0 


0 . 6 


LAK cells 
PMA/ i onomy c i n 


0 . 0 


0 . 0 






3 . 5 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.1 


0 . 1 


Two Way MLR 3 day 


0.0 


0.0 


NCI-H292 IFN gamma 


0.2 


0.0 


Two Way MLR 5 day 




0 . 0 


UPAEC none 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.3 


HPAEC TNF alpha + 
IL-1 beta 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


5.8 


51.1 


PBMC PWM 


0.0 


0.6 


Lung fibroblast 
TNF alpha + IL-l 

beta 


1.2 


13.0 


PBMC PHA-L 


0.0 


0.0 


Lung fibroblast 
IL-4 


8.3 


82.9 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
IL- 9 


6.7 


50.7 


Ramos (B cell) 


0.0 


0.0 


Lung fibroblast 
IL- 13 


6.3 


67.4 


B lymphocytes PWM 


0.0 


0.0 


Lung fibroblast 
IFN gamma 


8.4 


100.0 


B lymphocytes 

^T\A AT TT A 


0.1 


0.0 


Dermal fibroblast 
CCD1070 rest 


0.5 


8.4 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


0.3 


7.3 


EOL-1 dbcAMP 
PMA/ ionomycin 


0.0 


0.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


0.3 


2.0 


Dendritic cells 
none 


0.0 


0.6 


Dermal fibroblast 
IFN gamma 


0.1 


1 . 1 


Dendritic cells 
LPS 


0.0 


0.0 


Dermal fibroblast 
IL-4 


0.3 


11 . 7 


Dendritic cells 
anti-CD4 0 


0 . 0 


0 . 0 


IBD COJ-ltlS Z 




0 . 6 


Monocytes rest 


0.1 


2.7 


IBD Crohn's 


0.0 


0.2 


Monocytes LPS 


0.0 


0.2 


Colon 


0.1 


3.1 


Macrophages rest 


0 . 0 


0.0 


Lung 


0 . 8 


. ^ 


Macrophages LPS 


0.0 


0.0 


Thymus 


1.7 


20.4 


HUVEC none 


0.0 


0.0 


Kidney 


1.2 


16.7 


HUVEC starved 


0.0 


0.0 









CNS_neurodegeneration_vl.O Summary: Ag2910/Ag2581 No difference is detected 



in the expression of the CG50301-01 gene in the postmortem brains of Alzheimer's patients 

when compared normal controls. However, this panel demonstrates the expression of this gene in 

the CNS of an independent group of patients. See panel 1.3d for a discussion of utility of this 

gene in the central nervous system. 

Panel 1.3D Summary: Ag2581/Ag2910 Two experiments with the same probe and 

primer set produce results with very good agreement. Highest expression of the CG50301-01 

gene is seen in the ovary and the cerebral cortex (CTs=28). In contrast to the expression in 

normal ovary, ovarian cancer cell lines either do not express this gene or express it at very low 

levels. This expression profile suggests that expression of this gene could potentially be used as a 

marker for ovarian cancer. Conversely, this gene appears to be more highly expressed in prostate 
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cancer cell lines than in the normal prostate, suggesting this gene may also be a diagnostic 
marker in prostate cancer as well. 

This gene is a homolog of the Drosophila TENM4 gene, and is expressed at moderate 
levels in all brain regions examined. TENM4 is believed to be important in neural development; 
therefore, this gene may be of use in the induction of compensatory synaptogenesis in the 
treatment of any diseases/conditions involving neuronal death (Alzheimer's, Parkinson's, 
Huntington's diseases, stroke, head or spinal cord trauma). 

Among metabolic tissues, expression is highest in fetal skeletal muscle. Furthermore, this 
gene is more highly expressed in fetal skeletal muscle (CTs=29) than in adult skeletal muscle 
(CT=35). Thus, expression of this gene could be used to differentiate between adult and fetal 
skeletal muscle. In addition, the higher levels of expression in fetal skeletal muscle suggest that 
this gene product may play a role in the development of this organ. Therefore, the protein 
encoded by this gene may be effective in treating weak or dystrophic muscle in the adult. There 
is also low but significant expression in pituitary, thyroid and adipose. Thus, this gene may be 
involved in the development and signal transduction pathways of tiiese tissues. Antibody and 
peptide therapeutics to this gene product may be used in the treatment of metabolic disorders 
involving these tissues, including obesity and diabetes. 

Panel 2D Summary: Ag2581/Ag2910 Two experiments with the same probe and 
primer set show reasonable concordance, with both runs showing highest expression of the 
CG50301-01 gene in ovarian cancer. The level of expression of this gene appears to be increased 
in some lung and gastric cancer tissue samples when compared to the matched normal tissue. 
The reverse appears to be true for kidney, where expression is slightly higher in 6 of 9 normal 
tissues than in the matched cancer tissues. Thus, based upon its profile, the expression of this 
gene could be of use as a marker for distinguishing these cancers &om the normal adjacent tissue 
or as a marker for different grades/ types of cancer. Furthermore, therapeutic inhibition of the 
activity of the product of this gene, through the use of antibodies, peptides or polypeptides may 
be useful in the treatment of gastric and lung cancer. 

Panel 3D Summary: Ag2581 The CG50301-01 gene is expressed at a low level by 
select cell lines used in this panel. The highest level of expression is seen in NCI-H526, a lung 
cancer cell line (CT=27.3). Other cell lines that express this gene include neuroblastoma, bladder 
carcinoma and renal cell cancer cell lines. Therefore, therapeutic inhibition of the activity of the 
product of this gene, through the use of antibodies, peptides or polypeptides may be useful in the 
therapy of cancers used in the derivation of these cell lines. 
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Panel 4D Summary: Ag2910 The CG50301-01 transcript is moderately expressed in 
lung fibroblasts and is slightly overexpressed in these cells after treatment with IFNg or IL-4 (CT 
27.8). 

This transcript encodes a human homolog of Ten-M4, a protein with EGF-repeats 
(reference) that may play a role in fibroblast growth. Modulation of the expression or activity of 
the protein encoded by tiiis transcrpt through the application of antibodies or small molecules 
may be useful for treatment of symptoms associated with fibroplasia, chronic obstructive 
puhnonary disease, emphysema, asthma, psoriasis and ulcerative colitis. Please note that a 
second experiment with probe and primer set Ag2S82 is not included. The amp plot indicates 
that there were experimental difficulties with this run. 

Reference: 

Mieda M, Kikuchi Y, Hirate Y, Aoki M, Okamoto H. Compartmentalized expression of 
zebrafish ten-m3 and ten-m4, homologues of the Drosophila ten(m)/odd Oz gene, in the central 
nervous system. MechDev 1999 Sep;87(l-2):223-7 

Zebrafish ten-m3 and ten-m4 encode proteins highly similar to the product of Drosophila 
pair-rule gene ten(m)/odd Oz (odz). Their products contain eight epidermal growth factor (EGF)- 
Hke repeats that resemble mostly those of the extracellular matrix molecule tenascin. During 
segmentation period, ten-m3 is expressed in the somites, notochord, pharyngeal arches, and the 
brain, while expression of ten-m4 is mainly restricted to the brain. In the developing brain, ten- 
m3 and ten-m4 expression delineates several compartments. Interestingly, ten-m3 and ten-m4 
show expression patterns complementary to each other in the developing forebrain and midbrain 
along both rostrocaudal and dorsoventral axes, depending on developmental stages and locations 

Panel CNS_1 Summary: Ag2582/Ag2910 Two experiments with the same probe and 
primer set fiirther confirm expression of the CG50301-01 gene in the brain. Please see Panel 
1 .3D for discussion of potential utility in the central nervous system. 

E. CG55764-01 and CG55764-02: Out-At-First-like 

Expression of gene CG55764-01 and variant CG55764-02 was assessed using the primer- 
probe set Ag3207, described in Table EA. Results of the RTQ-PCR runs are shown in Tables 
12EB, 12EC, 12ED, 12EEand 12EF. 



Table 12EA . Probe Name Ag32 07 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -gccgacttcaagaaggatgt-3 ' (SEQ ID 
NO: 125) 


20 


217 


Probe 


TET-5 ' -aaggtcttccgggccctgatcct-3 ' - 
TAMRA (SEQ ID NO: 12 6) 


23 


238 


Reverse 


5 ' -gaactgactctgccccttct-3 ' (SEQ ID 


20 


272 
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Table 12EB . CNS_neurodegenerat ion_vl . 0 



TissuG Namo 


Rel. Exp.{%) Ag3207, 
Run 20986177S 


A j> o o u a XI oiu 


Rel. Exp.(%) Ag3207, 
Run 209861776 


AD 1 Hippo 


23.3 


Control (Path) 3 
Temporal Ctx 


22.5 


AD 2 Hippo 


82.9 


Control (Path) 4 
Temporal Ctx 


84.7 


AD 3 Hippo 


21. 9 


AD 1 Occipital Ctx 


24.0 


AD 4 Hippo 


27.7 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


75 . 8 


AD 3 Occipital Ctx 


25.3 


AD 6 Hippo 


98.6 


AD 4 Occipital Ctx 


43 .2 


Control 2 Hippo 


64.6 


AD 5 Occipital Ctx 


53.6 


Control 4 Hippo 


35.4 


AD G Occipital Ctx 


24.1 


Control (Path) 3 
Hippo 


24.0 


Control 1 Occipital 
Ctx 


29 . 9 


AD 1 Teinporal Ctx 


32.1 


Control 2 Occipital 
Ctx 


54.0 


AD 2 Temporal Ctx 


81.8 


Control 3 Occipital 
Ctx 


31.9 


AD 3 Temporal Ctx 


38.4 


Control 4 Occipital 
Ctx 


41.2 


AD 4 Temporal Ctx 


43.2 


Control (Path) l 

Occipital Ctx 


82.9 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


20.4 


AD 5 Sup Temporal 
Ctx 


51.8 


Control (Path) 3 
Occipital Ctx 


13.2 


AD 6 Inf Temporal 
ctx 


82 .-9 


Control (Path) 4 
Occipital Ctx 


29.7 


AD e Sup Temporal 
ctx 


79.6 


Control 1 Parietal 
Ctx 


44.8 


Control 1 Temporal 
Ctx 


49.3 


Control 2 Parietal 
Ctx 


97.9 


Control 2 Temporal 
Ctx 


64.2 


Control 3 Parietal 
ctx 


25.0 


Control 3 Temporal 
Ctx 


40.9 


Control (Path) 1 
Parietal Ctx 


75.8 


Control 3 Temporal 
Ctx 


69.7 


Control (Path) 2 
Parietal Ctx 


79.6 


Control (Path) 1 
Temporal Ctx 


55 . 5 


Control (Path) 3 
Parietal Ctx 


19.8 


Control (Path) 2 
Temporal Ctx 


43.5 


Control (Path) 4 
Parietal Ctx 


47.3 



Table 12EC. Panel 1.3D 



Tissue Name 


Ral. Exp. (%} Ag3207, 
Run 167994683 


Tissue Name 


Rel. Exp. (%) Ag3207, 
Run 167994683 


Liver adenocarcinoma 


6.8 


Kidney (fetal) 


44 .4 


Pancreas 


11.7 


Renal ca. 786-0 


10.0 


Pancreatic ca. CAPAN 2 


8.3 


Renal ca. A498 


28.1 


Adrenal gland 


12.0 


Renal ca. RXF 393 


20.2 


Thyroid 


4.2 


Renal ca. ACHN 


6.0 


Salivary gland 


14. 0 


Renal ca. UO-31 


6.3 


Pituitary gland 


2.2 


Renal ca. TK-10 


3.0 


Brain (fetal) 


2.3 


Liver 


100.0 
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Brain (whole) 


9.3 


Liver (fetal) 


31.4 


Brain (amygdala) 


8.7 


Liver ca. 

(hepatoblast) HepG2 


11. 8 


Brain (cerebellum) 


0.0 


Lung 


. 4.2 


Brain (hippocampus ) 


9.6 


Lung (fetal) 


7.6 


Brain (substantia 
nigra) 


^ . 1 


Lung ca. (small 
cell) LX-1 


4 . 2 


Qi^ain ^t*ViaT ami i o \ 




Lung ca. (small 
cell) NCI-H69 


0 . 2 






Lung ca. (s.cell 
var.) SHP-77 


0 . 0 




3 . 7 


Lung ca. (large 
cell)NCI-H460 


0 . 3 


yxio/ssc,j-0 uoz-iMtj 




Lung ca. (non-sm, 
cell) A549 


5 . 0 






Lung ca. (non- 
s.cell) NCI-H23 


2 . 1 


S^St^irOC^^OtTtel SW1783 


16 . 8 


Lung ca. (non- 
s.cell) HOP-62 


5 .3 


neuiO* ; luet o1\-jn-Ao 


5 . 1 


Lung ca. (non-s.cl) 
NCI-H522 


2 . 7 


astrocytoma SP-539 


7.9 


Lving ca. (squam.) SW 
900 


14.6 


astrocytoma SNB-75 


34.6 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 




Mammary gland 


33.0 


Cflxoma U25X 


13 . 6 


Breast ca.* (pl.ef) 
MCF-7 


0 . 9 


glioma SF-295 


31.6 


Breast ca.* (pl.ef) 
MDA-MB-231 


10.6 


Heart (fetal) 


33 .7 


Breast ca . * (pl.ef) 
T47D 


3 . 2 


Heart 


9.1 


Breast ca. BT-549 


5.6 


Skeletal muscle 

V Xc ^ctx I 


44.1 


Breast ca. MDA-N 


31.2 




d . b 


Ovary 


44 . 4 




n A 
U . 4 


Ovarian ca. OVCAR-3 


1 . 1 


Thymus 


3.0 


Ovarian ca. OVCAR-4 


4.0 


Spleen 


15.5 


Ovarian ca. OVCAR-5 


45.7 


Lymph node 


2.9 


Ovarian ca. OVCAR-8 


1.9 


Colorectal 


16.5 


Ovarian ca. IGROV-1 


4.5 


Stomach 


5.2 


Ovarian ca . * 
(ascites) SK-OV-3 


17.4 


Small intestine 


9.3 


Uterus 


10.0 


Colon ca. SW480 


6.1 


Plancenta 


0.2 


Colon ca.* SW620(SW480 

met) 


17.6 


Prostate 


2 . 1 


Colon ca. HT29 


11 . 1 


Prostate ca . * (bone 
met)PC-3 


8 . 7 


Colon ca. HCT-llS 


3.7 


Testis 


0.9 


Colon ca. CaCo-2 


46.7 


Melanoma Hs688(A).T 


4.8 


Colon ca. 

C issue (UlJUJiSbo ) 


17 . 7 


Melanoma* (met) 
Hs688 (B) . T 


10 . 9 


Colon ca. HCC-2998 


4.4 


Melanoma UACC-62 


44.8 


Gastric ca.* (liver 
met) NCI-N87 


15.9 


Melanoma M14 


8.0 


Bladder 


10.9 


Melanoma LOX IMVI 


16.8 
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Trachea 


3.0 


Melanoma* (met) SK- 
MEL-5 


9.6 


Kidney 


18.7 


Adipose 


29.1 



Table 12ED. Panel 4D 



Tissue Name 


Rel. Exp. (%) 
A93207, Run 
164S31738 


Tissue Name 


Rel. Exp. (%) 
Ag3207 , Run 
164531738 


Secondary Thl act 


2.7 


HOVEC IL-Ibeta 


8.4 


Secondary Th2 act 


3.9 


HUVEC I FN gamma 


37.9 


Secondary Trl act 


3.6 


HOVEC TNF alpha + lEN 
gamma 


42.0 


Secondary Thl rest 


0.3 


HDVEC TNF alpha -i- IL4 


12.8 


Secondary Th2 rest 


0.2 


HDVEC IL-11 


19 . 1 


Secondary Trl rest 


1.0 


Lung Microvascular EC 
none 


37.4 


Primary Thl act 


2.7 


Lung Microvascular EC 
TMPalTiKa + TTj»lbpta 


31.4 


Primairy Th2 act 


0.8 


Microvascular Dermal EC 


49.3 


Primary Trl act 


2.4 


Microsvasular Dermal EC 


49.3 


Primary Thl rest 


0.9 


TNFalpha + iLlbeta 


36.1 


Primary Th2 rest 


0.3 


none 


13.8 


Primary Trl rest 


0.0 


Qma 11 an vtiia^/ or^i ^ Viol "i nm 
oiiicLx X dxx Way cux ^licx x LiiiL 

TNFalpha + IL-lbeta 


7S.8 


CD45RA CD4 lymphocyte 
act 


14.8 


Coronery artery SMC rest 


54.7 


CD45RO CD4 lyttiphocyte 
act 


1.0 


>- W ±. icn l-jr ctXU^Xjr Ol'l^B. 

TNFalpha + IL-lbeta 


46. 7 


CDS lymphocyte act 


1 . 2 




8.8 


Secondary CDS 
lymphocyte rest 


0.9 


AstiTOCvtes TNFalialia. + TTj- 

ibeta 


11.4 


Secondary CDS 
lymphocyte act 


3.0 


Ka-812 (Basophil) rest 


60.3 


CD4 lymphocyte none 


1 . 0 


Ka-812 (Basophil) 
PMA/ i onomyc in 


30.8 


2ry Thl/Th2/Trl_anti- 
CD95 CHll 


0.3 


CCD1106 (Keratinocytes) 

none 


10.3 


LAK cells rest 


9.2 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


4 . 7 


LAK cells lli-2 


1.0 


Liver cirrhosis 


24.5 


LAK cells IL-2+IL-12 


2.1 


Lupus kidney 


8.8 


LAK cells IL-2+IFN 
gamma 


2.0 


NCI-H292 none 


18.4 


LAK cells IL-2+ IL-18 


1.0 


NCI-H292 IL-4 


29.3 


LAK cells 
PMA/ i onomy c i n 


3.4 


NCI-H292 IL-9 


26.2 


NK Cells IL-2 rest 


1.1 


NCI-H292 IL-13 


17.6 


Two Way MLR 3 day 


4.0 


NCI-H292 IFN gamma 


27.4 


Two Way MLR 5 day 


4.2 


HPAEC none 


11.3 


Two Way MLR 7 day 


0.5 


HPAEC TNF alpha + IL-1 
beta 


21.9 


PBMC rest 


4.7 


Lung fibroblast none 


24 . 8 


PBMC PWM 


6.3 


Lung fibroblast TNF alpha 
+ IL-l beta 


39.2 
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PBMC PHA-L 


2.9 


Lung fibroblast ZL-4 


36.6 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


31.9 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


29.9 


B lymphocytes PWM 


4.8 


Lung fibroblast IFN gamma 


56.6 


B IvrriDhocvtes ^^4 0Ti 
and lL-4 


0.2 


rest 


75.8 


EOL-l dbcAMP 


7.4 


TNF alpha 


50.3 


EOL-l dbcAMP 
PMA/ionomycin 


13 .6 


Dermal fibroblast CCD1070 
XL-l beta 


100.0 


Dendritic cells none 


7 . 6 


Dermal fibroblast IFN 
gatima 


35 . 8 


Dendritic cells LPS 


0.9 


Dermal fibroblast XL-4 


26.4 


Dendritic cells anti- 
CD40 


3 . 6 


IBD Colitis 2 


1 . 0 


Monocytes rest 


17.2 


IBD Crohn's 


4.5 


Monocytes LPS 


8.3 


Colon 


32.8 


Macrophages rest 


4.2 


Lung 


16.3 


Macrophages LPS 


4.5 


Thymus 


49.7 


HUVEC none 


25.3 


Kidney 


7.3 


HOVEC starved 


32.1 







i»s Table 12EE. Panel CNS 1 



Tissue Name 


Rel. Exp. (%) Ag3207, Run 
190323248 


Tissue Neone 


Rel. Exp. (%) Ag3207, Run 
190323248 


BA4 Control 


46. 0 


BA17 PSP 


13 .2 


BA4 Control2 


40.6 


BA17 PSP2 


29.3 


BA4 Alzheimer '82 


11.3 


Sub Nigra Control 


41.2 


BA4 Parkinson ' s 


49.0 


Sub Nigra Control2 


4.6 


BA4 Parkinson' s2 


49.0 


Sub Nigra 
Alzheimer ' s2 


18.7 


BA4 Huntington's 


30.6 


Sub Nigra 
Parkinson ' s2 


19.2 


BA4 

Huntington' s2 


51.4 


Sub Nigra 
Huntington ' s 


24.1 


BA4 PSP 


7.8 


Sub Nigra 
Huntington' s2 


11.7 


BA4 PSP2 


24.7 


Sub Nigra PSP2 


0.0 


BA4 Depression 


32.3 


Sub Nigra Depression 


4.2 


BA4 Depression2 


39.5 


Sub Nigra 
Depression2 


19.5 


BA7 Control 


58.6 


Glob Palladus 
Control 


37.6 


BA7 Control2 


38 .2 


Glob Palladus 
Control 2 


33.4 


BA7 Alzheimer' s2 


0.0 


Glob Palladus 
Alzheimer ' s 


11.3 


BA7 Parkinson's 


0.0 


Glob Palladus 
Alzheimer ' s2 


45.7 


BA7 Parkinson 's2 


36. 1 


Glob Palladus 
Parkinson ' s 


85.3 


BA7 Huntington's 


63.3 


Glob Palladus 
Parkinson ' s2 


22.4 


BA7 

Huntington' s2 


50.3 


Glob Palladus PSP 


4.2 


BA7 PSP 


28.3 


Glob Palladus PSP2 


25.0 
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BA7 PSP2 


34.2 


Glob Palladus 
Depression 


0.0 


BA7 Depression 


5.2 


Temp Pole Control 


25.5 


BA9 Control 


34.4 


Temp Pole Control2 


68.8 


BA9 Control2 


56.6 


Temp Pole 
Alzheimer's 


19.8 


BA9 Alzheimer's 


19.1 


Temp Pole 
Alzheimer ' s2 


12.1 


BA9 Alzheimer 'sS 


47.6 


Temp Pole 
Parkinson ' s 


46.7 


BA9 Parkinson ■ s 


23.7 


Temp Pole 
Parkinson ' s2 


74.2 


BA9 Parkinson ' s2 


33.7 


Temp Pole 
Huntington ' s 


69.3 


BA9 Huntington ' s 


100.0 


Temp Pole PSP 


0.0 


BA9 

Huntington ' s2 


59.9 


Temp Pole PSP2 


0.0 


BA9 PSP 


20.0 


Temp Pole 

Depression2 


25.5 


BA9 PSP2 


17.3 


Cing Gyr Control 


46.3 


BA9 Depression 


16.5 


Cing Gyr Control 2 


41.5 


BA9 Depression2 


20. 7 


Cing Gyr Alzheimer's 


46.0 


BA17 Control 


44 . 1 


Cing Gyr 
Alzheimer * s2 


2€ .8 


BA17 Control 2 


54.0 


Cing Gyr Parkinson's 


45 .7 


BA17 

Alzheimer ' s2 


28.7 


Cing Gyr 
Parkinson' s2 


22.1 


BAl 7 Parkinson ' s 


59.0 


Cing Gyr 
Huntington' s 


93.3 


BA17 

Parkinson' s2 


39.5 


Cing Gyr 
Huntington' S2 


19.6 


BAl 7 

Huntington' s 


38.4 


Cing Gyr PSP 


0.0 


BAl 7 

Huntington' s2 


24.0 


Cing Gyr PSP2 


0.0 


BA17 Depression 


42 .0 


Cing Gyr Depression 


32.1 


BA17 Depression2 


44.1 


Cing Gyr Depression2 


32.3 



Table 12EF. Panel CNS l.l 



Tissue Name 


Rel. Exp. (%) Ag3207, Run 
190072845 


Tissue Name 


Rel. Exp. (%) Ag3207, Run 
190072845 


Cing Gyr Depress ion2 


15.3 


BAl 7 PSP2 


9.2 


Cing Gyr Depression 


25.2 


BAl 7 PSP 


17.2 


Cing Gyr PSP2 


12.6 


BAl 7 

Huntington' s2 


25.2 


Cing Gyr PSP 


18.3 


BAl 7 

Huntington' s 


18.6 


Cing Gyr 
Huntington' s2 


23 .8 


BAl 7 

Parkinson ' s2 


36.6 


Cing Gyr 
Huntington' s 


61.1 


BA17 Parkinson's 


50.3 


Cing Gyr 
Parkinson' s2 


9.4 


BAl 7 

Alzheimer' s2 


5.3 


Cing Gyr Parkinson's 


49.0 


BA17 Control2 


32.5 


Cing Gyr 
Alzheimer 's2 


12.7 


BA17 Control 


48.3 


Cing Gyr Alzheimer's 


25.9 


BA9 Depress ion2 


27.2 


Cing Gyr Control2 


39.5 


BA9 Depression 


10.4 
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o2 , 3 


BA9 PSP2 


7.6 


Temp Pole 
Depress ioti2 


30.1 


BA9 PSP 


13.4 


Temp Pole PSP2 


13.8 


BA9 

Huntington ' s2 


46.0 


Temp Pole PSP 


2.6 


BA9 Huntington's 


58.6 


Temp Pole 
Huntington' s 


39.2 


BA9 Parkinson 's2 


42.0 


Temp Pole 
Parkinson ' s2 


41.2 


BA9 Parkinson ■ s 


25.9 


Temp Pole 
P33r]cmson * s 


47 .0 


BA9 Alzheimer' s2 


17 .3 


1 emp foxe 
Alzheimer ' s2 


25.7 


BA9 Alzheimer's 


13.2 


Temp Pole 
Alzheimer ' s 


20.6 


BA9 Control2 


57.8 


Temp Pole Control2 


55.5 


BA9 Control 


42.9 


Temp Pole Control 


23 . 0 


BA7 Depression 


13 .4 


Glob Palladus 
Depression 


22.4 


BA7 PSP2 


26.1 


Glob Palladus PSP2 


8.3 


BA7 PSP 


25.5 


Glob Palladus PSP 


10.5 


BA7 

Huntington' s2 


31.2 


Glob Palladus 
Parkinson ' s2 


31.0 


BA7 Huntington's 


30.1 


Glob Palladus 
Parkinson' s 


100.0 


BA7 Parkinson 's2 


15.0 


Glob Palladus 
Alzheimer ' s2 


43.2 


BA7 Parkinson's 


25.7 


Glob Palladus 
Alzheimer ' s 


24.0 


BA7 Alzheimer' s2 


9.2 


Glob Palladus 
Control2 


35.4 


BA7 Control2 


28.1 


CjIod paxiacLus 
Control 


48.6 


BA7 Control 


38 . 7 


Sub Nigra 
Depression2 


9.9 


BA4 Depression2 


26.4 


Sub Nigra Depression 


6 . 0 


BA4 Depression 


18.7 


Sub Nigra PSP2 


5.5 


BA4 PSP2 


22.7 


Sub Nigra 
Huntington' s2 


24.0 


BA4 PSP 


14.9 


Sub Nigra 
Huntington' s 


10.8 


BA4 

Huntington ' s2 


33.0 


Parkinson' s2 


22.5 


BA4 Huntington's 


15.9 


Sub Nigra 
Alzheimer' s2 


13 . 9 


BA4 Parkinson ' s2 


32.8 


Sub Nigra Control2 


13.1 


BA4 Parkinson ' s 


29.9 


Sub Nigra Control 


17.9 


BA4 Alzheimer 's2 


5.1 


BA17 Depression2 


46.3 


BA4 Controls 


35.6 


BA17 Depression 


30.1 


BA4 Control 


52.1 



CNS_neurodegeneration_vl.O Summary: Ag3207 No difference is detected in the 
expression of the CG55764-01 gene in the postmortem brains of Alzheimer's patients when 
compared normal controls. However, this panel demonstrates the expression of this gene in the 
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CNS of an independent group of patients. See panel 1 .3d for a discussion of utility of this gene in 
the central nervous system. 

Panel 13D Summary: Ag3207 Highest expression of the CG55764-01 gene is seen in 
the liver (CT=28.5). Other metabolic tissues that express this gene at more moderate levels 
include fetal skeletal muscle, fetal kidney, fetal liver and adipose. Low but significant levels of 
expression are also seen m the heart, kidney, fetal heart, pancreas, adrenal, salivary gland, small 
intestine, skeletal muscle, pituitary and stomach. The widespread expression of this gene among 
tissues with metabolic function suggests that antibody or peptide therapeutics to this gene 
product may be useful in metabolic disorders involving these tissues, including obesity and 
diabetes. In addition, this gene may be used to differentiate between the fetal (CT=29.7) and 
adult(CT=32.7) sources of skeletal muscle. Furthermore, the higher levels of expression in fetal 
skeletal muscle, when compared to expression in the adult suggest that the protein encoded by 
this gene may be involved in the development of this organ. Thus, therapeutic modulation of the 
activity or function of this gene product may restore muscle mass or function to weak or 
dystrophic muscle. 

This gene is a homolog of the Drosophila Out-At-First protein and is expressed at 
moderate levels in all brain regions examined, except for the cerebellum where it is not 
expressed. This protein is believed to be involved in neural development, and may therefore be 
of use in the treatment of developmental disorders such as autism, schizophrenia, attention 
deficit disorder, or Tourette syndrome. 

Overall, this gene is expressed at moderate levels in almost all cell types on this panel. 
The ubiquitous expression of this gene suggests that is required for growth and proliferation of 
cells. 

Panel 4D Summary: Ag 3207 The CG55764-01 transcript is found at moderate levels in 
dermal fibroblasts, small aiway epithelium and lung fibroblasts. The expression of this transcript 
appears to be up-regulated in these cell types by the inflammatory cytokines TNF-a, IL-lb and 
IFN-g. This gene is also expressed in KU-812, a basophil cell line. Basophils play an important 
role in atopic and inflammatory diseases such as asthma, Crohn's disease, and ulcerative colitis. 
Therefore, the modulation of the expression or activity of the protein encoded by this transcript 
through the application of antibody or peptide therapeutics may be useful for the treatment of 
lung inflammatory diseases such as asthma, and chronic obstructive pulmonary diseases, for 
inflammatory skin diseases such as psoriasis, atopic dermatitis and ulcerative dermatitis, 
inflammatory bowel diseases and osteoarthritis. 
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Panel CNS_1 Summary: Ag3207 This experiment further confirms expression of the 
CG55764-01 gene in the brain. Please see Panel 1.3D for discussion of potential utility of this 
gene in the central nervous system. 

Panel CNS_1.1 Summary: Ag3207 This experiment further confirms expression of the 
CG55764-01 gene in the brain. Please see Panel 1.3D for discussion of potential utility of this 
gene in the central nervous system. 

F. CG55704-01: EPHRIN TYPE-A RECEPTOR 6 PRECURSOR 

Expression of gene CG55704-01 was assessed using the primer-probe sets Ag4155, 
Ag568, Agl486, Ag2879 and Agl302, described in Tables 12FA, 12FB, 12FC, 12FD and 12FE. 
Results of the RTQ-PCRruns are shown in Tables 12FF, 12FG, 12FH, 12FI, 12FJ, and 12FK. 



Table 12FA . Probe Name Ag4155 



Primers 


Seque&ces 


Length 


Start Position 


Forward 


s ' -acccaccttctatggcatgta-3 • (SEQ ID 
NO: 128) 


21 


980 


Probe 


TET-5 ' -aggccaccttcagctcctaggaatgt- 
3'-TAMRA (SEQ ID NO: 129) 


2€ 


1003 


Reverse 


5 ' -gggctgtttcattgatgttaaa-3 ■ (SEQ 
ID NO: 130} 


22 


1033 


Table 12FB. Probe Name Ag568 


Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -agccccagaagccatcg-3 ' (SEQ ID 
NO: 131) 


17 


2544 


Probe 


TET-5 ' -ttctcctcagcaagcgatgcatgga- 
3'-TAMRA SEQ ID NO: 132 


25 


2572 


Reverse 


5 ' -ctcccacatgacaatgccatag-3 ' (SEQ 
ID NO: 133) 


22 


2598 


Table 12FC. Probe Name Agl48e 


Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -tcccgggaattaaaacttacat-3 ' (SEQ ID 

NO: 134) 


22 


1814 


Probe 


TET-5 ' -cccatccctagcagtccatgaatttg- 
3'-TAMRA (SEQ ID NO: 135) 


26 


1857 


Reverse 


5 ' -tcttgagggatcaatctccttt-3 ' (SEQ ID 

NO: 136) 


22 


1884 


Table 12FD. Probe Name Ag2879 


Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -gcagattattgctacgcaatg-3 ' (SEQ ID 
NO: 137) 


21 


3347 


Probe 


TET-5 ' -aaacctatctaggcccatgaatggaa- 
3'-TAMRA (SEQ ID NO: 138) 


26 


3379 


Reverse 


5 ' -aggatcggatttggatttgtt-3 ' (SEQ ID 
NO:139) 


21 


3405 


Table 12FE. Probe Name Agi302 


Primers J Sequences 


Length 


Start Position 


p js' -ggcagaaggagagaaatcaca-3' (SEQ ID 
orwar |nO:140) 


21 


2753 


Probe |tet-5 ' -actgacattgtcagcttccttgacaa- 


26 


2785 
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3'-TAMRA (SEQ ID NO: 141) 






Reverse 


5'-cactgggatttcggatcagt-3' (SEQ ID 
NO: 142) 


20 


2811 



Table 12FF . CNS_neurodegeneration_vl . 0 



Tissue Name 


Rel. Bxp.(%) Ag4155, 
Run 215328490 


Tissue Name 


Rel. Exp. (%) A34155. 
Run 215328490 


AD 1 Hippo 


21.3 


Control (Path) 3 
Temporal Ctx 


8.4 


AD 2 Hippo 


61.1 


Control (Path) 4 
Temporal ctx 


47.6 


AS 3 Hippo 


16.8 


AD 1 Occipital Ctx 


17.4 


AO 4 Hippo 


22.4 


fiD 2 Occipital Ctx 

(Missing) 


0.0 


AD 5 hippo 


79.0 


AD 3 Occipital Ctx 


4.2 


AD 6 Hippo 


69.3 


AD 4 Occipital Ctx 


39.2 


Control 2 Hippo 


76.3 


AD 5 Occipital Ctx 


25.3 


Control 4 Hippo 


7.2 


AD 6 Occipital Ctx 


63.3 


Control (Path) 3 
Hippo 


10.0 


Control 1 Occipital 
Ctx 


4.0 


AD 1 Temporal Ctx 


16.6 


Control 2 Occipital 
Ctx 


61.6 


AD 2 Temporal Ctx 


52.9 


Control 3 Occipital 
Ctx 


18.4 


AD 3 Temporal Ctx 


6.8 


Control 4 Occipital 
Ctx 


7.9 


AD 4 Temporal Ctx 


46.7 


Control (Path) 1 
Occipital Ctx 


81.2 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


16.3 


AD 5 SupTemporal Ctx 


74.7 


Control (Path) 3 
Occipital Ctx 


2.8 


AD 6 Inf Temporal 
Ctx 


31.2 


Control (Path) 4 
Occipital Ctx 


18.9 


AD G Sup Temporal 
Ctx 


54.3 


Control 1 Parietal 
Ctx 


7.5 


Control 1 Temporal 
Ctx 


8.4 


Control 2 Parietal 
ctx 


36.9 


Control 2 Temporal 
Ctx 


49.7 


Control 3 Parietal 
ctx 


20.6 


Control 3 Temporal 
Ctx 


21.6 


Control (Path) 1 
Parietal Ctx 


97.9 


Control 4 Temporal 
Ctx 


15.3 


Control (Path) 2 
Parietal Ctx 


43.5 


Control (Path) l 
Temporal Ctx 


89.5 


Control (Path) 3 
Parietal Ctx 


6.3 


Control (Path) 2 
Temporal Ctx 


55.5 


Control (Path) 4 
Parietal Ctx 


57.0 



Table 12FG . General_screening_panel_vi . 4 



Tissue Name 


Rel. B:^. (%) A94155, 
Run 222001153 


Tissue Name 


Rel. Sxp. (%) Ag4155, 
Run 222001153 


Adipose 


0.8 


Renal ca. TK-lO 


7.0 


Melanoma* 
HS688(A) .T 


0.0 


Bladder 


1.1 


Melanoma* 
HS688 (B) .T 


0.0 


Gastric ca. (liver 

met.) NCI-N87 


0.2 


Melanoma* M14 


0.0 


Gastric ca. KATO III 


0.0 


Melanoma* LOXIMVI 


0.3 


Colon ca. SW-948 


0.0 
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Melanoma* SK-MEL-5 


0.0 


Colon ca. SW480 


0.0 


Squamous cell 
carcinoma SCC-4 


0 . 0 


Colon ca.* (SW480 met) 

SW620 


0 . 0 


Testis Pool 


2.8 


Colon ca. HT29 


0.0 


Prostate ca . * (bone 
met) PC- 3 


6.9 


Colon ca. HCT-116 


0.0 


Prostate Pool 


7.2 


Colon ca. CaCo-2 


6.7 


Placenta 


0.0 


Colon cancer tissue 


0.4 


Uterus Pool 


2.2 


Colon ca. SWH16 


0.0 


Ovarian ca. OVCAR-3 


2.2 


Colon ca. Colo- 2 05 


0.1 


Ovarian ca. SK-OV-3 


3.5 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR-4 


0.6 


Colon Pool 


10. 8 


Ovarian ca. OVCAR-5 


13 .4 


Small Intestine Pool 


7.9 


Ovarian ca. IGROV-1 


2.0 


Stomach Pool 


8.7 


Ovarian ca. OVCAR-8 


1.2 


Bone Marrow Pool 


3.8 


Ovary 


3.8 


Fetal Heart 


0.8 


Breast ca. MCF-7 


4.4 


Heart Pool 


3.1 


Breast ca. MDA-MB- 
231 


0.0 


Lymph Node Pool 


7.2 


Breast ca. BT 549 


0.9 


Fetal Skeletal Muscle 


0.3 


Breast ca. T47D 


12.2 


Skeletal Muscle Pool 


0.1 


Breast ca. HDA-N 


0.0 


Spleen Pool 


0.0 


Breast Pool 


7.2 


Thymus Pool 


7.6 


Trachea 


o.s 


(glio/astro) U87-MG 


0.0 


Lung 


8.2 


CNS C3iiC63r 

(glio/astro) U-118-MG 


0.6 


Fetal Lung 


0.6 


SK-N-AS 


4.0 


Lung ca. NCI-N417 


2.2 


C!NS cancel? fa<?t"T'r>^ QT?— 
539 


0.0 


Lung ca. LX-l 


0.0 


SNB-7 5 


0.0 


liuug ca . nv.x~nX4o 


i . 4 


CMS cancer (glio) SNB- 
19 


1 . 2 


Lung ca. SHP-77 


33.9 


CNS cancer (glio) SP- 
295 


0.7 


Lung ca. A549 


0.0 


Brain (Amygdala) Pool 


22.1 


Lxing ca. MCI-H526 


0.5 


Brain (cerebellum) 


12.2 


Lung ca. NCI-H23 


23.2 


Brain (fetal) 


100.0 


Liung ca . iNi^x~ri4bU 


0 . 0 


Brain (Hippocampus) 
Pool 


37.9 


Lung ca. HOP- 62 


0.5 


Cerebral Cortex Pool 


31.0 


Lung ca. NCI-H522 


0.1 


Brain (Substantia 
nigra) Pool 


21.2 


Liver 


0.0 


Brain (Thalamus) Pool 


40.6 


Fetal Liver 


0.3 


Brain (whole) 


28.5 


Liver ca. Hep62 


0.0 


Spinal Cord Pool 


4.5 


Kidney Pool 


15.1 


Adrenal Gland 


0.1 


rcuax ivianey 


2 . 5 


Pituitary gland Pool 


0 . 6 


Renal ca. 786-0 


13 .8 


Salivary Gland 


0.1 


Renal ca. A498 


1.2 


Thyroid (female) 


1.5 


Renal ca. ACHN 


2.4 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 


0.4 


Pancreas Pool 


7.3 



Table 12FH. Panel l.l 
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Tissue Name 


Rel. Exp. (%} AgS68, 
Run 109491840 


Tissue Name 


Rel. Exp. (%) Ag568, 
Run 109491840 


Adrenal gland 


0.1 


Renal ca. UO-31 


0.0 


Bladder 


0.2 


Renal ca. RXF 393 


0.0 


Brain (amygdala) 


17.9 


Liver 


0.0 


Brain (cerebellum) 


49.0 


Liver (fetal) 


0.0 


Brain (hippocampus) 


48.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (substcuitia 
nigra) 


17. S 


Ltuig 


0.0 


Brain (thalamus) 


21.9 


L\uig (fetal) 


0.0 


Cerebral Cortex 


24.3 


Lung ca . (non- s . cell ) 
HOP- 62 


0.0 


Brain (fetal) 


54.7 


Lung ca. (large 
cell)NCI-H460 


0.0 


Brain (whole) 


57.4 


Lung ca. (non- s. cell) 
NCI-H23 


4.8 


glio/astro U-118-NG 


0.0 


Lung ca . (non- s . cl ) 

NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


12.8 


astrocytoma SW1783 


0.0 


Lung ca . (small cell) 
LX-1 


0.0 


glioma U251 


0.0 


Lung ca. (small cell) 
NCI-H69 


5.8 




U • U 


Lung ca. (squam.) SW 

900 


0 . 5 


glioma SNB-19 


0.0 


Lung ca. (squam.) 
NCI-H596 


1.2 


glio/astro U87-MG 


0.0 


Lymph node 


0.0 


neuro* ; met SK-N-AS 


5.5 


Spleen 


0.0 


F4ammary gland 


0.0 


Thymus 


0.0 


Breast ca. BT-549 


0.0 


Ovary 


1.7 


Breast ca. MDA-N 


0.1 


Ovarian ca. IGROV-l 


0.4 


Breast ca.* (pl.ef) 
T47D 


1.1 


Ovarian ca. OVCAR-3 


0.1 


Breast ca.* (pl.ef) 
MCP-7 


1.9 


Ovarian ca. OVCAR-4 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


u • u 


Ovarian ca. OVCAR-5 


8.8 


Small intestine 


5.4 


Ovarian ca. OVCAR-8 


0.5 


Co X o ir€ c 1 3 X 


0 . € 


Ovarian ca . * 
(ascites) SK-OV-3 


U . 4 


Colon ca. HT29 


0.2 


Pancreas 


2.8 


Colon ca. CaCo-2 


0.0 


Pancreatic ca. CAPAN 
2 


0.0 


Colon ca. HOT- 15 


0.0 


Pituitary gland 


0.1 


Colon ca. HCT-116 


0.0 


Placenta 


0.0 


Colon ca. HCC-2998 


0.0 


Prostate 


3.6 


Colon ca. SW4 3 0 


0 . 0 


Prostate ca.* (bone 
met) PC-3 


0 . 4 


Colon ca.* SW620 
(SW480 met) 


0.0 


Salivary gland 


0.1 


stomach 


1.9 


Trachea 


0.1 


Gastric ca. (liver 


0.0 


Spinal cord 


1.5 
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met) NCI-N87 








Heart 


0.7 


Testis 


100.0 


Skeletal muscle 
(Fetal) 


0 . 0 


Thyroid 


3 . 0 


S]celetal muscle 


0.0 


Uterus 


0.3 


Endothelial cells 


0.0 


Melanoma M14 


0.0 


Heart (Fetal) 


0.0 


Melanoma LOX IMVI 


0.0 


Kidney- 


0.1 


Melanoma UACC-62 


0.0 


Kidney (fetal) 


0.2 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


1 .4 


Melanoma* (met) SK- 
MBL-5 


0 . 0 


Renal ca. A498 


0.1 


Melanoma Hs688(A) .T 


0.0 


Renal ca. ACHN 


0.0 


Melanoma* (met) 
Hs688 (B) .T 


0.0 


Renal ca. TK-iO 


2.6 







Table 12FI. Panel 2.2 



Tissue Hama 


Rel. Exp. (%} 
Agl486, Run 
173949464 


Ti.8sue Nai&e 


Rel. Exp. (%) 
Agl486/ Run 
173949464 


Normal Colon 


3.3 


Kidney Margin 
(OD04348) 


7.6 


Colon cancer (OD06064) 


3.1 


Kidney malignant 
cancer (OD06204B) 


0.0 


Colon Margin (OD06064) 


1.0 


Kidney normal adjacent 
tissue (OD06204E) 


0.0 


Colon esnecy ^onoci'^Q^ 




Kidney Cancer 
(OD04450-01) 


i) . U 


Colon Margin (OD06159) 


7.9 


Kidney Margin 
(OD04450-03) 


n n 
u . u 


Colon cancer (OD06297- 
04) 


0 . 0 






Colon Margin {OD06297- 
015) 


100.0 


Kidney Margin 8120614 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.0 


Kidney Cancer 9010320 


3.1 


CC Margin (OD03921) 


0.0 


Kidney Margin 9010321 


0.0 


Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer 8120607 


2.3 


Lung Margin (OD06104) 


i.e 


Kidney Margin 8120S08 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Uterus 


40.1 


Lung Margin (OD04451- 
02) 


5.1 


Uterine Cancer 064011 


11.7 


Normal Prostate 


0.0 


Normal Thyroid 


0.0 


Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer 064 010 


0.0 


Prostate Margin 
(OD04410) 


18. S 


Thyroid Cancer A302152 


0.0 


Normal Ovary 


5.3 


Thyroid Margin A3 02153 


3.0 


Ovarian cancer 
(OD06283-03) 


0.0 


Normal Breast 


10.0 


Ovarian Margin 
(OD0S283-07) 


0. 0 


Breast Cancer 

(OD045S6) 


0.0 


Ovarian Cancer 064008 


5.2 


Breast Cancer 1024 


0.0 


Ovarian cancer 
(OD06145) 


1.6 


Breast Cancer 
(OD04590-01) 


3.0 


Ovarian Margin 


17.1 


Breast Cancer Mets 


0.0 
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(OD06145) 




(OD04590-03) 




{OD06455-03) 


4.6 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.0 


Ovarian Margin 
(OD06455-07) 


3.8 


Breast Ccuicer 064006 


0.0 


Normal Lung 


2.5 


Breast Cancer 9100266 


0.0 


Invasive poor diff. 
lung adeno (ODO4945-01 


0 0 


S^CAsU riai.}jXH 7xUVi^03 




Lung Margin {OD04945- 

03) 


\j • \j 


oreasu i^ancer a^u^u/^ 


n ft 


Lung Malignant Cancer 
(OD03126) 




orcdsu ricLrgin a^U7U/j4 


ft n 


Lung Margin (OD03126) 


0.0 


Breast cancer 
(OD06083) 


0.0 


Lung Cancer (OD05014A) 


0.0 


Breast cancer node 
metastasis (OD0G083) 


0 . 0 


Lung Margin (OD05014B) 


0.0 


Normal Liver 


0.0 


Lung cancer (OD06081) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD06081) 


0.0 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04237- 
01) 


U ■ U 


Liver Cancer 6004-T 


0.0 


Lung Margin (OD04237- 

02) 


•3 • / 


Lxver Tissue 6004'~N 


0 . 0 


Ocular Melanoma 
Metastasis 


0.0 


Liver Cancer 600S-T 


0.0 


Ocular Melanoma Margin 

(Liver) 


0.0 


Liver Tissue 6005-N 


0.0 


Melanoma Metastasis 


0.0 


Liver Cancer 064003 


0.0 


Melanoma Margin (Lung) 


0.0 


Normal Bladder 


4.3 


Normal Kidney 


0.0 


Bladder Cancer 1023 


0.0 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 


Bladder Cancer A302173 


0.0 


Kidney Margin (OD04338) 


0.0 


Normal Stomach 


55.9 


Kidney Ca Nuclear grade 
4 (OD04339) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin {OD0433 9) 


0.0 


Stomach Margin 9060396 


13.3 


Kidney Ca, Clear cell 
type (OD04340) 


0.0 


Gastric Cancer 9060395 


4.8 


Kidney Margin {OD0434 0) 


3.8 


Stomach Margin 9060394 


6.9 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


6.2 


Gastric Cancer 064005 


0.0 



Table 12FJ. Panel 4. ID 



Tissue Heune 


Rel. 
E3cp. (%) 
&g4155, R\m 
173X24973 


Rel. 
Exp. (%) 
Ag4155, Run 
174261191 


Tissue Manw 


Rel. 
Exp. (%) 
Ag4155, Run 
173124973 


Rel. 
Bxp. (%) 
Ag4155, Run 
174261191 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-Ibeta 


0.0 


7.4 


Secondary Th2 act 


0.0 


0.0 


HUVEC I FN gamma 


0.8 


5.6 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha + 
I FN gamma 


0.6 


0.0 


Secondary Thl rest 


0.0 


0.0 


HOVEC TNF- alpha + 
IL4 


0.3 


20.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.3 


4.2 


Secondary Trl rest 


0.0 


0.0 


Lung Microvascular 
EC none 


0.9 


14 .6 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 


2.2 


63.7 
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EC TNFalpha + IL- 
ibeta 






Primary Th2 act 


0.0 


0.0 


Microvascular 

Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC TNFalpha 
+ IL-ibeta 


0.0 


9.8 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD4 5KA CD4 

lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + IL- 
lbeta 


0.0 


11.7 


CDS lymphocyte act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0. 0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


Ka-812 (Basophil) 
rest 


100.0 


0 . 0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl_anti- 
CD95 CHll 


0.0 


0.0 


CCDH06 

( Kerat inocytes ) 
none 


0.0 


3.8 


LAK cells rest 


0.0 


0.0 


CCD1106 

(Kerat inocytes ) 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


3.7 


100.0 


LAK cells IL-2+IL- 
12 


0.0 


6.0 


NCI-H292 none 


0.0 


0.0 


IjAK cells IL-2+IFN 

gamma 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


lAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


LAK cells 
PMA/ i onomyc i n 


0.0 


0.0 


NCI-H292 IL-13 


0.3 


12.6 


NK Cells IL-2 rest 


0 . 0 


0 . 0 


NCI-H292 IFN gamma 


0 . 0 


0 . 0 


Two Way MLR 3 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


HPAEC TNF alpha + 
IL-l beta 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


Lung fibroblast 
none 


0.3 


0.0 


poiviv^ rest 


0 . 0 


0 . 0 


Lung fibroblast 
TNF alpha + IL-l 
beta 


0. 0 


0 . 0 


PBMC PWM 


0.0 


0.0 


XL- 4 


0.0 


2.8 


PBMC PHA-L 


0.0 


0.0 


Lung fibroblast 
IL-9 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
IL-13 


0.0 


0.0 
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Ratnos (B cell) 
ionomycin 


0.0 


0.0 


I FN gamma 


0.0 


0.0 


B lymphocytes PWM 


0.0 


0.0 


CCD1070 rest 


0.0 


0.0 


B lyttiphocy t e s 
CD40L and IL-4 


0.0 


0.0 


i>cs.L max X. jLi-ix as l> 

CCD1070 TNP alpha 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


CCD1070 IL-X beta 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ ionomyc in 


0.0 


0.0 


DennaX £l}D3roblasti 
I FN gamma 


0.0 


0 . 0 


DGndxritic C6lls 
none 


0.0 


0.0 


IL-4 


0.0 


12.7 


Dendritic cells 
LPS 


0 . 0 


0 . 0 


Dermal Fibroblasts 
rest 


0 . 0 


0 . 0 


Dendritic cells 
anti-CD40 


0 . 0 


0.0 


Neutrophils 
TNFa+LPS 


0.0 


0 . 0 


Monocytes rest 


0.0 


0.0 


Neutrophils rest 


0.0 


4.1 


Monocytes LPS 


0 . 0 


0 . 0 


Colon 


2.2 


35.4 


Macrophages rest 


0.0 


0.0 


Lung 


1.7 


9.8 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.9 


28.3 


HUVEC none 


0.0 


0.0 


Kidney 


0.7 


15.1 


HUVEC starved 


0.0 


3.5 









Table 12FK. Panel 4D 



Tissue Mane 


Rel. 

Agl302, Run 
138881940 


Rel. 

isxp. I'lJ 
Agl486, Run 
162599619 


Tissue Name 


Rel. 

Agl302, Run 
138881940 


Rel. 

sxp. it} 
Agl486, Run 
162599619 


Secondary Thl act 


0 . 0 


0,0 


HUVEC iL-ibeta 


0 . 0 


0. 0 


Secondary Th2 act 


0.0 


0.0 


HUVEC IFN gamma 


6.2 


0.0 


Secondary Tri act 


0.0 


0.0 


HUVEC TNF alpha + 
IFN gamma 


0.0 


11.4 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


6.6 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


6.9 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung Microvascular 
EC none 


6.0 


15.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha + IL- 
Ibeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


7.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC TNFalpha 
+ IL-lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


6.7 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45R0 CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + IL- 
lbeta 


0.0 


0.0 
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CDS lymphocyte act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
ibeta 


0.0 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


KU-812 (Basophil) 
rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


6.3 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CHll 


9 . 0 


0 , 0 


CCDH06 

(Keratinocytes) 
none 


0 . 0 


0 . 0 


LAK cells rest 


0 . 0 


0 . 0 


CCD1106 

(Keratinocytes) 
TKTFalpha + IL- 
ibeta 


6 . 9 


0 . 0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


. 34 9 


27.9 


LAK cells IL-2+IL- 
12 


0 . 0 


0 . 0 


Lupus kidney 


0. 0 


8 . 2 


lAK cells IL-2+IFN 
gamma 


9 . 2 


0 . 0 


NCI-H292 none 


0 . 0 


0 . 0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells 
PMA/ ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


15.0 


0.0 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


NCI-H292 IPN gamma 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0 . 0 


HPAEC TNF alpha + 
lL-1 beta 


0.0 


0 . 0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMC PWM 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PBMC PHA-L 


15 . 3 


0 . 0 


Lung fibroblast 
IL-4 


0 . 0 


0 . 0 


Ramos (B cell) 
none 


0 . 0 


0 . 0 


Lung fibroblast 
IL-9 


0. 0 


0 . 0 


Ramos (B cell) 
ionomycin 


0 . 0 


0 . 0 


Lung fibroblast 
IL-13 


0 . 0 


0 . 0 


B lymphocytes PWM 


0 . 0 


0 . 0 


Lung fibroblast 
IFS gamma 


0 . 0 


0 . 0 


B lymphocytes 
CD40L and XL -4 


0 . 0 


0 . 0 


Dermal fibroblast 

CCD1070 rest 


0 . 0 


0 . 0 


EOL-1 aOCAMP 


0 . 0 


0 . 0 


Dermal fibroblast 
CCD1070 TNF alpha 


0 . 0 


0 . 0 


EOL-1 dbcAMP 

PMA/ ionomycin 


0 . 0 


0 . 0 


Dermal fibroblast 
CCD1070 IL-1 beta 


0 . 0 


0 . 0 


Dendritic cells 
none 


0 . 0 


0 . 0 


Dermal fibroblast 
I FN gamma 


0 . 0 


0 . 0 


Dendritic cells 
LPS 


0.0 


0.0 


Dermal fibroblast 
IL-4 


0.0 


0.0 


Dendritic cells 

ant- T —CTiAf^ 


0.0 


0.0 


IBD Colitis 2 


100.0 


58.2 




0 . 0 


0 . 0 




30.1 


13 . 3 


Monocytes LPS 


0 . 0 


0.0 


Colon 


81.8 


97.3 


Macrophages rest 


0.0 


0.0 


Lung 


0.0 


15.7 


Macrophages LPS 


0.0 


0.0 


Thymus 


45.7 


100.0 


HOVEC none 


0.0 


0.0 


Kidney 


16.0 


12.2 
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HUVEC Starved 



0.0 



0.0 
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CNS_neurodegeneratioii_vl.O Summary: Ag4155 The CG55704-01 gene encodes a 
putative ephrin receptor, and shows a significant downregulation in the AD temporal cortex 
compared to nondemented controls when CT values are analyzed by ANCOVA. The temporal 
cortex (Brodmann area 21) shows severe neurodegeneration in Alzheimer's disease, though not 
as early as the hippocampus or entorhinal cortex. It is therefore likely that this gene is 
downregulated during the process of neurodegeneration, rather than the dowm-egulation being a 
result of neuron loss. The ephrin receptors have been implicated in axonal and synapse guidance. 
Furthermore, individuals with Alzheimer's disease (especially late-onset AD with apoE4 
genotype) show impaired compensatory synaptogenesis and dendritic arborization. Therefore, 
this gene is an excellent small molecule target for the treatment of Alzheimer's disease. Please 
note that a second experiment with the probe and primer set Ag;2879 is not included because the 
amp plot suggests that there were experimental difficulties with this run. 

References: 

Lai KO, Ip FC, Cheimg J, Fu AK, Ip NY. Expression of Eph receptors in skeletal muscle 
and their localization at tiie neuromuscular junction. Mol Cell Neurosci 2001 Jun; 17(6): 1034-47 

The peuticipation of ephrins and Eph receptors in guiding motor axons during muscle 
innervation has been well documented, but little is known about their expression and fimctional 
significance in muscle at later developmental stages. Our present study investigates the 
expression and localization of Eph receptors and ephrins in skeletal muscle. Prominent 
expression of EphA4, EphA7, and ephrin-A ligands was detected in muscle during embryonic 
development. More importantly, both EphA4 and EphA7, as well as ephrin-A2, were localized at 
the neuromuscular junction (NMJ) of adult muscle. Despite their relative abundance, they were 
not localized at the synapses during embryonic stages. The concentration of EphA4, EphA7, and 
ephrin- A2 at the NMJ was observed at postnatal stages and the synaptic localization became 
prominent at later developmental stages. In addition, expression of Eph receptors was increased 
by neuregulin and after nerve injury. Furthermore, we demonstrated that overexpression of 
EphA4 led to tyrosine phosphorylation of the actin-binding protein cortactin and that EphA4 was 
coimmunoprecipitated with cortactin in muscle. Taken together, our findings indicate that 
EphA4 is associated with the actin cytoskeleton. Since actin cytoskeleton is critical to the 
formation and stability of NMJ, the present findings raise the intriguing possibility that Eph 
receptors may have a novel role in NMJ formation and/or maintenance. 
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# 

Arendt T, Schindler C, Bruckner MK, Eschrich K, Bigl V, Zedlick D, Marcova L. Plastic 
neuronal remodeling is impaired in patients with Alzheimer's disease carrying apolipoprotein 
epsilon4allele. JNeurosci 1997 Jan 15;17(2):516-29 

A relationship between the apolipoprotein E (apoE) genotype and the risk to develop 
Alzheimer's disease has been established recently. Apolipoprotein synthesis is implicated in 
developmental processes and in neuronal repair of the adult nervous system. In the present study, 
we investigated the influence of the apolipoprotein polymorphism on the severity of neuronal 
degeneration and the extent of plastic dendritic remodeling in Alzheimer's disease. Changes in 
length and arborization of dendrites of Golgi-impregnated neurons in the basal nucleus of 
Meynert, locus coeruleus, raphe magnus nucleus, medial amygdaloid nucleus, pedunculopontine 
tegmental nucleus, and substantia nigra were analyzed after three-dimensional reconstruction. 
Patients with either one or two apoE epsilon 4 alleles not only showed a more severe 
degeneration in all areas investigated than in patients lacking the apoE 4 allele but also revealed 
significantly less plastic dendritic changes. ApoE epsilon 4 allele copy number, furthermore, had 
a significant effect on the pattern of dendritic arborization. Moreover, the relationship between 
the intensity of dendritic growth and both the extent of neuronal degeneration and the stage of 
the disease seen in patients lacking the apoE epsilon 4 allele was very weak in the presence of 
one epsilon 4 allele and completely lost in patients homozygous for the epsilon 4 allele. The 
results provide direct evidence that neuronal reorganization is affected severely in patients with 
Alzheimer's disease carrying the apoE epsilon 4 allele. This impairment of neuronal repair might 
lead to a more rapid functional decompensation, thereby contributing to an earlier onset and 
more rapid progression of the disease. 

Feldheim DA, Vanderhaeghen P, Hansen MJ, Frisen J, Lu Q, Barbacid M, Flanagan JG. 
Topographic guidance labels in a sensory projection to the forebrain. Neuron 1998 
Dec;21(6): 1303-13 

Visual connections to the mammalian forebrain are known to be patterned by neural 
activity, but it remains unknown whether the map topography of such higher sensory projections 
depends on axon guidance labels. Here, we show complementary expression and binding for the 
receptor EphA5 in mouse retina and its ligands ephrin-A2 and ephrin-A5 in multiple retinal 
targets, including the major forebrain target, the dorsal lateral geniculate nucleus (dLGN). These 
ligands can act in vitro as topographically specific repellents for mammalian retinal axons and 
are necessary for normal dLGN mapping in vivo. The results suggest a general and economic 
modular mechanism for brain mapping whereby a projecting field is mapped onto multiple 
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targets by repeated use of the same labels. They also indicate the nature of a coordinate system 
for the mapping of sensoiy connections to the forebrain. 

General screening^ panel vl.4 Summary: Ag4155 The CG55704-01 gene shows a 
tissue expression profile that is highly brain-preferential, with highest expression in the fetal 
brain (CT=27.3). Please see panel CNS_Neurodegeneration for a discussion of utility of this 
gene in the central nervous system. 

Among metabolically relevant tissues, expression of this gene is highest in stomach, 
small intestine and pancreas, with lower levels m thyroid and very low levels in pituitary, fetal 
heart and adipose. Therefore, small molecule, peptide or antibody therapeutics designed using 
this gene product may be effective in modulating the development or activity of cellular 
processes in tissues that express this gene. Alternatively, these therapeutics may be used to alter 
the activity of these organs by modifying their iimervation. 

In addition, this gene is expressed at higher levels in the adult lung (CT=30.9) when 
compared to expression in the fetal lung (CT=34.8). Thus, expression of this gene could be used 
to differentiate between adult and fetal sources of lung tissue. 

This gene is expressed at a low level in most of the cancer cell lines and normal tissues 
on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence, the absence of expression of this gene could potentially be used as a diagnostic marker 
for pancreatic and brain cancer. 

Panel 1.1 Summary: Ag568 Highest expression of the CG55704-01 gene is seen in the 
testis (CT=23.1). In addition, this gene is expressed at much higher levels in the testis than in any 
other samples on this panel. Thus, expression of this gene could be used as a marker of testis 
tissue. In addition, therapeutic modulation of the expression or fimction of this gene product may 
be beneficial in the treatment of male infertility. 

Expression of this gene among metabolically relevant tissues is highest in the small 
intestine, stomach and pancreas, with correlates well with expression in panel 1 .4. Lower levels 
of expression are seen in heart, pituitary and adrenal. Therefore, small molecule, peptide or 
antibody therapeutics designed using this gene product may be effective in modulating the 
development or activity of cellular processes in tissues that express this gene. Alternatively, 
these therapeutics may be used to alter the activity of these organs by modifying their 
iimervation. 

This panel also confirms a tissue expression profile that is highly brain-preferential for 
this gene. Please see panel CNS Neurodegeneration for a discusion of utilify of this gene in the 
central nervous system. 
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Overall, this gene is expressed at a low level in most of the cancer cell lines and normal 
tissues on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence the lack of expression of this gene can be used as a diagnostic marker for pancreatic and 
brain cancer. 

Panel 13DSummary: Ag2879 Expression of the CG55704-01 gene is low/undetectable 
in all samples on this panel (CTs>35). (Data not shown.) A second experiment with probe and 
primer set Agl486 is not included because the amp plot suggests that there were experimental 
difficulties with this run. 

Panel 2.2 Summary: Agl486 This gene is expressed at low but significant levels in this 
panel with highest expression seen in a normal colon tissue sample (CT=32.85). Single 
representatives of normal prostate, stomach, uterus and ovary samples also show higher 
expression compared to the adjacent cancer tissue. Hence, expression of this gene might be used 
as a marker to identify normal tissue from cancerous tissue in these organs. 

Panel 2D Summary: Ag2879 Expression of the CG55704-01 gene is low/undetectable 
in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4.1D Summary: Ag4155 In two experiments with the same probe and primer set, 
the CG55704-01 transcript is expressed at low but significant levels in lung microvasculature 
treated with TNF-a and IL-4 and in colon. This transcript encodes an ephrin type receptor 
homolog, that belongs to a family of proteins which may play a role in integrin activity. Some 
members of this family have been described in vascular development. The regulation of the 
expression or activity of this protein product through the application of antibodies or small 
molecules may be unportant in controlling vascular morphogenesis, angiogenesis, leukocyte 
extravasation, and chemotaxis . Therefore, this gene product may be beneficial in the treatment 
of cancer. In addition, the protein encoded by this gene may also be useful in preventing the 
migration and accumulation to the limg to treat inflammatory lung diseases such asthma, 
emphysema or bronchitis. 

The presence of this transcript in the colon suggests that the protein encoded by this gene 
may also play a role in the development of the colon.Therapeutics that aim to regulate the 
function of this protein may function to regulate cellular processes within these tissues. 

Please note that a third run, Run 173333201, with the same probe and primer is not 
included, because the amp plot suggests that there were experimental difficulties with this run. 

References: 
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Gu C, Park S. The EphA8 receptor regulates integrin activity through pi lOgamma 
phosphatidylinositol-3 kinase in a tyrosine kinase activity-independent manner. Mol Cell Biol 
2001 Jul;21(14):4579-97 

Recent genetic studies suggest that ephrins may function in a kinase-independent Eph 
receptor pathway. Here we report that expression of EphA8 in either NIH 3T3 or HEK293 cells 
enhanced cell adhesion to fibronectin via alpha(5)beta(l)- or beta(3) integrins. Interestingly, a 
kinase-inactive EphAS mutant also markedly promoted cell attachment to fibronectin in these 
cell lines. Using a panel of EphAS point mutants, we have demonstrated that EphAS kinase 
activity does not correlate with its ability to promote cell attachment to fibronectin. Analysis 
using EphAS extracellular and intracellular domain mutants has revealed that enhanced cell 
adhesion is dependent on ephrin A binding to the extracellular domain and the juxtamembrane 
segment of the cytoplasmic domain of the receptor. EphAS-promoted adhesion was efficiently 
inhibited by wortmannin, a phosphatidylinositol 3 -kinase (PI 3-kinase) inhibitor. Additionally, 
we found that EphAS had associated PI 3-kinase activity and that the pi lOgamma isoform of PI 
3-kinase is associated with EphAS. In vitro bindmg experiments revealed that the EphAS 
juxtamembrane segment was sufficient for the formation of a stable complex with pi lOgamma. 
Similar results were obtained in assay using cells stripped of endogenous ephrin A ligands by 
treatment with preclustered ephrin A5-Fc proteins. In addition, a membrane-targeted lipid 
kinase-inactive pllOgamma mutant was demonstrated to stably associate with EphAS and 
suppress EphAS-promoted cell adhesion to fibronectin. Taken together, these results suggest the 
presence of a novel mechanism by which the EphAS receptor localizes pi lOgamma PI 3-kmase 
to the plasma membrane in a tyrosine kinase-independent fashion, thereby allowing access to 
lipid substrates to enable the signals required for integrin-mediated cell adhesion 

Adams RH, Klein R. Eph receptors and ephrin ligands. essential mediators of vascular 
development. Trends Cardiovasc Med 2000 Jul; 10(5): 183-8 

The molecular and cellular mechanisms governing vascular development are still poorly 
understood. Prominent among the intercellular signals that control the initial establishment of the 
vascular network (termed vasculogenesis) and the subsequent remodeling process (called 
angiogenesis) are soluble ligands that signal through receptor tyrosine kinases (RTKs). Recent 
reports have added cell-bound ephrin ligands and their cognate Eph RTKs to the list of key 
players in vascular development.: J Biol Chem 2001 Apr 27;276(17):13771-7 Related Articles, 
Books, LinkOut 
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Adams RH, Wilkinson GA, Weiss C, Diella F, Gale NW, Deutsch U, Risau W, Klein R. 
Roles of ephrinB ligands and EphB receptors in cardiovascular development: demarcation of 
arterial/venous domains. Genes Dev 1999 Feb l;13(3):295-306 

Eph receptor tyrosine kinases and their cell-surface-bound ligands, the ephrins, regulate 
axon guidance and bundling in the developing brain, control cell migration and adhesion, and 
help patterning the embryo. Here we report that two ephrinB ligands and three EphB receptors 
are expressed in and regulate the formation of the vascular network. Mice lacking ephrinB2 and 
a proportion of double mutants deficient in EphB2 and EphB3 receptor signaling die in utero 
before embryonic day 1 1.5 (El 1.5) because of defects in the remodeling of the embryonic 
vascular system. Our phenotypic analysis suggests complex interactions and multiple functions 
of Eph receptors and ephrins in the embryonic vasculature. Interaction between ephrinB2 on 
arteries and its EphB receptors on veins suggests a role in defining boundaries between arterial 
and venous domains. Expression of ephrinB 1 by arterial and venous endothelial cells and EphB3 
by veins and some arteries indicates that endothelial cell-to-cell interactions between ephrins and 
Eph receptors are not restricted to the border between arteries and vems. Furthermore, expression 
of ephrinB2 and EphB2 in mesenchyme adjacent to vessels and vascular defects in ephB2/ephB3 
double mutants indicate a requirement for ephrin-Eph signaling between endothelial cells and 
surrounding mesenchymal cells. Finally, ephrinB ligands induce capillary sprouting in vitro with 
a similar efficiency as angiopoietin-1 (Angl) and vascular endothelial growth factor (VEGF), 
demonstrating a stimulatory role of ephrins in the remodeling of the developing vascular system 
Panel 4D Summary: Ag 1302/Agl486 Two experiments with two different probe and 
primer sets show low but significant expression of the CG55704-01 gene in the colon and 
thymus. This expression is in agreement with the results from Panel 4. ID. The presence of this 
transcript in the thymus, and the colon suggests that the protein encoded by this gene may play a 
role in the development of these tissues. Thus, therapeutics that aim to regulate the fimction of 
the protein product may act to regulate the cellular processes within these tissues. 

Please note that a third experiment with the probe and primer set Ag2879 showed 
low/undetectable expression in all the samples on this panel (CTs>35). 

G. CG55704-03: EPHRIN TYPE-A RECEPTOR 6 PRECURSOR 
Expression of gene CG55704-03 was assessed using the primer-probe sets Ag4155, 
Ag781, Ag568, Agl486, Ag2879 and Agl302, described in Tables 12GA, 12GB, 12GC, 12GD, 
12GE and 12GF. Results of the RTQ-PCR runs are shown in Tables 12GG, 12GH, 12GI, 12GJ, 
12GK, 12GL, 12GM, and 12GN. 

Table 12GA . Probe Name Ag4155 
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Primers 


Sequences 


Length 


Start Position 


Foirwetird 


5' -acccaccttctatggcatgta-3' (SEQ ID 
NO:143) 


21 


983 


Probe 


TET-5 ' -aggccaccttcagctcctaggaatgt-3 ' - 
TAMRA (SEQ ID NO: 144) 


26 


1006 


Reverse 


5> -gggctgtttcattgatgttaaa-3' (SEQ ID 
NO: 145) 


22 


1036 



Table 12GB . Probe Name Ag78l 



Primers 


Sequences 


Length 


Start Position 


Forward 


5' -aagagtaggtcagctgctcatg-3 • (SEQ ID 
NO: 146) 


22 


1519 


Probe 


TET-5 ' -tcttctacccgcaggtagtgccaaaa-3 ' - 
TAMRA (SEQ ID NO: 147) 


26 


1492 


Reverse 


5' -agaaagtctacccacggatagc-3' (SEQ ID 

NO:148) 


22 


1463 



Table 12GC . Probe Name Ag568 



Primers 


Sequences 


Length 


Start Position 


Forward 


5' -agccccagaagccatcg-3' (SEQ ID 
NO: 14 9) 


17 


2595 


Probe 


TET-5 ' -ttctcctcagcaagcgatgcatgga-3 ' - 
TAMRA (SEQ ID NO: 150) 


25 


2623 


Reverse 


5 " -ctcccacatgacaatgccatag-3 ' (SEQ ID 
NO: 151) 


22 


2649 



Table 12GD . Probe Name Agi486 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-tcccgggaattaaaacttacat-3' (SEQ ID 

NO: 152) 


22 


1865 


Probe 


TET-5 ' -cccatccctagcagtccatgaatttg-3 ' - 
TAMRA (SEQ ID NO: 153) 


26 


1908 


Reverse 


5 ' -tcttgagggatcaatctccttt-3 ' (SEQ ID 
NO: 154) 


22 


1935 



Table 12GE . Probe Name Ag2879 



Primers 


Sequences 


Length 


Start Position 


Forward 


5" -gcagattattgctacgcaatg-3 ' (SEQ ID 
NO: 155) 


21 


3398 


Probe 


TET-5 ' -aaacctatctaggcccatgaatggaa-3 ' - 
TAMRA (SEQ ID NO: 156) 


26 


3430 


Reverse 


5'-aggatcggatttggatttgtt-3' (SEQ ID 
NO:157) 


21 


3456 



Table 12GF . Probe Name Agl302 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -ggcagaaggagagaaatcaca-3 ' (SEQ ID 
NO: 15 8) 


21 


2804 


Probe 


TET-5 ' -actgacattgtcagcttccttgacaa-3 • - 
TAMRA (SEQ ID NO: 159) 


26 


2836 


Reverse 


5 ' -cactgggatttcggatcagt-3 ' (SEQ ID 

NO: 16 0) 


20 


2862 



Table 12GG . CNS_neurodegeneration_vl . 0 



Tissue Name 


Sel. 
Exp. (%) 
Ag4155, 
Run 
215328490 


Rel. 
Sxp. (%) 
Ag781, Run 
225000477 


Rel. 
Exp. (%) 
Ag781, Run 
237982X81 


Tissue 
Name 


Rel. 
Bxp. (%) 
Ag4155, 
Run 
215328490 


Rel. 
Exp. (%) 
Ag78l, Sun 
225000477 


Rel. 
Exp. (%) 
Ag78l, Run 
237982181 


AD 1 Hippo 


21.3 


17.8 


25.7 


Control 


8.4 


11.0 


7.6 
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(Path) 3 
ctx 








AD 2 Hippo 


61.1 


52.5 


39.2 


Control 

Temporal 
ctx 


47.6 


49.0 


33.2 


AD 3 Hippo 


16 . 8 


23 . 5 


13 . 1 


AD 1 

Occinital 
Ctx 


17 . 4 


8 . 0 


4 . 9 


AD 4 Hippo 


22.4 


18.4 


22.2 


AD 2 
ctx 

(Missing) 


0.0 


0.0 


0.0 


AD 5 hippo 


79.0 


47.0 


46.0 


AD 3 

Occipital 
Ctx 


4.2 


2.1 


1.5 


AD 6 Hippo 


69.3 


52.9 


55.5 


AD 4 

Occipital 
Ctx 


39.2 


19.6 


19.9 


Control 2 
Hippo 


76.3 


100.0 


100.0 


AD 5 

Occipital 
Ctx 


25.3 


73.2 


12.8 


Control 4 
Hippo 


7.2 


7.4 


5.2 


Occipital 
Ctx 


63.3 


13.5 


59.0 


^Ull l> X U J> 

(Path) 3 
Hippo 


10.0 


17.1 


11.7 


Occipital 
Ctx 


4.0 


3.4 


2.8 


Temporal 
Ctx 


16.6 


7.3 


5.5 


Occipital 
Ctx 


61.6 


46. 0 


34.4 


AD 2 

Temporal 

Ctx 


52.9 


42.0 


27.5 


Occipital 
Ctx 


18.4 


4.6 


8.6 


AD 3 
Ctx 


6 . 8 




7.2 


Control 4 

UwCX^X tax 

ctx 


* . 




% > 3 


AD 4 

Temporal 
Ctx 


46.7 


33.9 


26.6 


Control 
(Path) 1 

Ctx 


81.2 


65.1 


55.9 


AD 5 Inf 
Temporal 
Ctx 


100.0 


52.9 


52.5 


Control 
(Path) 2 

UWwX^X ucix 

Ctx 


16.3 


8.7 


6.3 


AD 5 

SupTemporal 
Ctx 


74.7 


45.4 


37.1 


Control 
(Path) 3 

w^^X^X L.CLX 

Ctx 


2.8 


2.1 


2.6 


AD 6 Inf 
Temporal 
Ctx 


31.2 


14.3 


15.6 


Control 

Occipital 
Ctx 


18.9 


7.3 


4.9 


AD 6 Sun 

Temporal 
Ctx 


54.3 


26.4 


18.4 


^WAl t X U X X 

Parietal 
Ctx 


7.5 


9.2 


7.7 


Control 1 

Temporal 
Ctx 


8.4 


12.4 


9.1 


Control 2 

Parietal 

Ctx 


36.9 


18.6 


20.9 


Control 2 

Temporal 

Ctx 


49.7 


58.2 


49.0 


Control 3 

Parietal 

Ctx 


20.6 


17.9 


13 .4 
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Control 3 

Temporal 

Ctx 


21.6 


18.8 


15.2 


Control 
(Path) 1 
Parietal 
Ctx 


97. 9 


96.6 


72.2 


Control 4 

Temporal 

Ctx 


15.3 


10.5 


9.6 


Control 
(Path) 2 
Parietal 
Ctx 


43.5 


25 .0 


15.9 


Control 
(Path) 1 
Temporal 
Ctx 


89.5 


78.5 


66.4 


Control 
(Path) 3 
Parietal 
Ctx 


6.3 


2.0 


4.1 


Control 
(Path) 2 
Temporal 
Ctx 


55.5 


41.5 


33.7 


Control 
(Path) 4 
Parietal 
Ctx 


57.0 


46.0 


53.2 



Table 12GH . General_screening_panel_vl . 4 



Tissue Name 


Rel. Exp. (%) Aar4155, 
Run 222001153 


TissuQ Nsuno 


Rel. Exp. (%) Ag4155, 
Run 222001153 


Adipose 


0.8 


Renal ca. TK-lO 


7.0 


Melanoma* 

xlSb oo \A} . 1 


0 . 0 


Bladder 


1 . 1 


M6 1 ononis * 
HS688(B) .T 


0.0 


Gastric ca. (liver 
met.) NCI-N87 


0.2 






Gastric ca . kato ill 


0 . 0 


Malanoma* T DyTMT7T 




Colon ca . SW— 94 8 


0 . 0 


ntsxeixiunia'* o A^i*iJSlj~3 


A n 


Colon ca • SW460 


0.0 


carcinoma SCC-4 


0.0 


L>uxon ca • ^ v^n4ou mec / 
SW620 


0.0 


Testis Pool 


2.8 


Colon ca. HT29 


0.0 


irx L-d d • " 

met) PC-3 


6.9 


Colon ca. HOT- 116 


0.0 


^ w O L> CIi l« C f WwX 




Colon ca . CaCo~ 2 


6 . 7 


Placenta 


0.0 


Colon cancer tissue 


0.4 


Uterus Pool 


2.2 


Colon ca. swill 6 


0.0 


Ovarian ca. OVCAR-3 


2.2 


Colon ca. Colo- 2 05 


0.1 


Ovarian ca. SK-OV-3 


3.5 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR-4 


0.6 


Colon Pool 


10.8 


Ovarian ca. OVCAR-5 


13 .4 


Small Intestine Pool 


7.9 


Ovarian ca. IGROV-l 


2.0 


Stomach Pool 


8.7 


Ovarian ca. OVCAR-8 


1.2 


Bone Marrow Pool 


3.8 


Ovary 


3.8 


Fetal Heart 


0.8 


Breast ca. MCF-7 


4.4 


Heart Pool 


3.1 


Breast ca. MDA-MB- 
231 


0.0 


Lymph Node Pool 


7.2 


Breast ca. BT 549 


0.9 


Fetal Skeletal Muscle 


0.3 


Breast ca. T47D 


12.2 


Skeletal Muscle Pool 


0.1 


Breast ca. MDA-N 


0.0 


Spleen Pool 


0.0 


Breast Pool 


7.2 


Thymus Pool 


7.6 


Trachea 


0.6 


CNS cancer 
(glio/astro) U87-MG 


0.0 


Lung 


8.2 


CNS cancer 

(glio/astro) U-118-MG 


0.6 


Fetal Lung 


0.6 


CNS cancer (neuro;met) 
SK-N-AS 


4.0 


Lung ca. NCI-N417 


2.2 


CNS cancer (astro) SF- 
539 


0.0 
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Lung ca. LX-l 


0.0 


CNS cancer (astro) 
SNB-75 


0.0 


T.iincr m MPT - 'HI A (s 




CNS cancer (glio) SNB- 
19 


1 . Z 


Lung ca. SHP-77 


33.9 


CNS cancer (glio) SF- 
295 


0.7 


Lung ca. A549 


0.0 


Brain (Amygdala) Pool 


22. 1 


Liing ca. NCI-H526 


0.5 


Brain (cerebellum) 


12.2 


Lung ca. NCI-H23 


23.2 


Brain (fetal) 


100.0 


Lung ca. NCI-H460 


0.0 


Brain (Hippocampus) 
Pool 


J / . y 


Lung ca. HOP- 62 


0.5 


Cerebral Cortex Pool 


31.0 


Lung ca. NCI-H522 


0.1 


Brain (Substantia 

nigra) Pool 


21.2 


Liver 


0 . 0 


Brain (Thalamus) Pool 


40.6 


Fetal Liver 


0.3 


Brain (whole) 


28. S 


Liver ca. HepG2 


0 . 0 


Spinal Cord Pool 


4.5 


Kidney Pool 


15 . 1 


Adrenal Gland 


0.1 






Pituitary gland Pool 


0 . 6 


Renal ca. 786-0 


13.8 


Salivary Gland 


0.1 


Renal ca. A498 


1.2 


Thyroid (female) 


1.5 


Renal ca. ACHN 


2.4 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 


0.4 


Pancreas Pool 


7.3 



IfU Table 12GI . Panel 1.1 





Tissue NasLQ 


Rel. Exp. (%) AgSSS, 
Sun 109491840 


T4_ a nil A Natna 


Rel. Exp. (%) Ag568, 
Run 109491840 


Adrenal gland 


0.1 


Renal ca. UO-31 


0.0 


Bladder 


0.2 


Renal ca. RXF 393 


0.0 


Brain (amygdala) 


17.9 


Liver 


0.0 


Brain (cerebellum) 


49.0 


Liver (fetal) 


0.0 


Brain (hippocampus) 


48.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (substantia 
nigra) 


17. 6 


Lung 


0.0 


Brain (thalamus) 


21.9 


Lung (fetal) 


0.0 


Cerebral Cortex 


24.3 


Lung ca. (non-s.cell) 
HOP- 62 


0.0 


Brain (fetal) 


54.7 


Lung ca. (large 

Cell)NCI-H460 


0.0 


Brain (whole) 


67.4 


Lung ca. (non-s.cell) 
NCI-H23 


4.8 


glio/astro U-118-MG 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


astrocytoma SNB-75 


0.0 


Liang ca. (s.cell 
var.) SHP-77 


12.8 


astrocytoma SW1783 


0.0 


Lung ca. (small cell) 
LX-l 


0.0 


glioma U251 


0.0 


Lung ca. (small cell) 
NCI-H69 


5.8 


glioma SF-295 


0.0 


Lung ca. (squam.) SW 
900 


0.5 


glioma SNB-19 


0.0 


Lung ca. (squam.) 
NCI-H596 


1.2 


glio/astro U87-MG 


0.0 


Lymph node 


0.0 
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neuro* ; met SK-N-AS 


5.5 


Spleen 


0.0 


Mammary gland 


0.0 


Thymus 


0.0 




0 . 0 


Ovary 


1 . 7 


Breast ca, MDA-N 


0.1 


Ovarian ca. IGROV-i 


0.4 


Breast ca.* (pl.ef) 
T47D 


1.1 


Ovarian ca. OVCAR-3 


0.1 


Breast ca.* (pl.ef) 
MCF-7 


1.9 


Ovarian ca. OVCAR-4 


0.0 


MDA-MB-23X 


0.0 


Ovarian ca. OVCAR-5 


8.8 






Ovarian ca. OVCAR-8 


0 .5 


Colorectal 


0.6 


Ovarian ca.* 
(ascites) SK-OV-3 


0.4 


Colon ca. HT29 


0.2 


Pancreas 


2 . 8 


Colon ca. CaCo-2 


0.0 


Pancreatic ca. CAPAN 
2 


0.0 


Colon ca. HCT-15 


0.0 


Pituitary gland 


0.1 


*-oj.on ca . iiCx-ixo 


0 . 0 


Placenta 


0.0 


v-oxon ca . rn-L.~^yyo 


0.0 


Prostate 


3.6 


Colon ca. SW480 


0.0 


Prostate ca.* (bone 
met) PC-3 


0.4 


^oion ca . * oWoxU 
(SW480 met) 


0.0 


Salivary gland 


0.1 


Stomach 


1 . 9 


Trachea 


0 . 1 


Gastiric ca. (Ii,ve2r 
met) NCI-N87 


0.0 


Spinal cord 


1.5 


Heart 


0.7 


Testis 


100. 0 


Skeletal muscle 
(Petal) 


0.0 


Thyroid 


3 . 0 


Skeletal muscle 


0.0 


Uterus 


0.3 


Endothelial cells 


0.0 


Melanoma M14 


0 . 0 


Heart (Fetal) 


0.0 


Melanoma LOX IMVI 


0.0 


Kidney 


0.1 


Melanoma OACC-62 


0.0 


Aiuziey i£euaxy 


0.2 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


1.4 


MEL- 5 


0.0 


Renal ca. A498 


0.1 


Melanoma Hs688 (A) .T 


0 . 0 


Renal ca. ACHN 


0.0 


Melanoma* (met) 
HS688(B) .T 


0.0 


Renal ca. TK-lO 


2.6 







Table 12GJ. Panel 1.2 



Tissue Name 


Rel. Exp. (%) Ag781, 
Run 116762951 


Tissue Name 


Rel. Exp. (%) Ag781, 
Run 116762951 


Endothelial cells 


1.4 


Renal ca. 786-0 


2.3 


Heart (Fetal) 


0.4 


Renal ca. A4d8 


1.8 


Pancreas 


3.3 


Renal ca. RXF 393 


0 . 0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca . ACHN 


1.7 


Adrenal Gland 


0.4 


Renal ca. UO-31 


0.0 


Thyroid 


7.5 


Renal ca. TK-10 


4.0 


Salivary gland 


0.7 


Liver 


0.2 


Pituitary gland 


1.3 


Liver (fetal) 


0.0 


Brain (fetal) 


18.2 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (whole) 


41.5 


Lung 


0 . 0 


Brain (amygdala) 


23.8 


Lung (fetal) 


0.0 
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Brain (cerebellum) 


17.8 


Lung ca, (small cell) 
LX-l 


0.0 


Brain (hippocampus) 


34 .9 


Luncr ca fsinall cell) 
NCI-H69 


0.2 


Brain (thalamus) 


15.0 


liUncr ca f «! oel T_ 

var.) SHP-77 


e.i 


Cerebral Cortex 


100.0 


Xiung c a . (1 airge 
cell)NCI-H460 


0.0 


Spinal cord 


2.3 


Lung ca . (non- sin , 
cell) A549 


0.0 


glio/astro U87-MG 


0.0 


IjUHCF ca I non - q f^l 1 ) 
NCI-H23 


5.4 


glio/astro U-118-MG 


0.0 


Luncr ca Tnon— s cell) 
HOP- 62 


0.9 


astrocytoma SW1783 


0.0 


Lung ca. (non-s . cl) 
NCI-H522 


0.2 


neuro*; met SK-N-AS 


4.2 


Lung ca. (squam.) SW 
900 


1.2 


astrocytoma SF-539 


0.0 


Lung ca. (squam. ) 
NCI-H596 


0.0 


astrocytoma SNB-75 


0.0 


Mammary gland 


0.9 


glioma SNB-19 


0.1 


Bi!"ea<it pa * fwl <af ^ 
MCF-7 


2.6 


glioma 172 51 


1 . 5 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


glioma SF-295 


0.1 


Breast ca.* (pi. ef) 
T47D 


0 . 5 


Heart 


1.3 


Breast ca. BT-549 


0.4 


Skeletal Muscle 


0.3 


Breast ca. MDA-N 


0.0 


Bone marrow 


0.0 


Ovary 


8.3 


Thymus 


0.5 


Ovarian ca. OVCAR-3 


3 . 1 


Spleen 


0.0 


Ovarian ca. OVCAR-4 


0.5 


Lymph node 


0.0 


Ovarian ca. OVCAR-5 


9.0 


Colorectal Tissue 


7.9 


Ovarian ca. OVCAR-8 


0.9 


Stomach 


1.9 


Ovarian ca. IGROV-i 


3.5 


Small intestxne 


3 . 3 


Ovarian ca. (ascites) 
SK-OV-3 


2.5 


Colon ca. SW480 


0.0 


Uterus 


2.5 


Colon ca.* SW620 
(SW480 met) 


U . U 


Placenta 


0.0 


Colon ca. HT29 


0.0 


Prostate 


5.7 


Colon ca. HCT-116 


0.0 


Prostate ca.* (bone 
met) PC- 3 


0.6 


Colon ca. CaCo-2 


1.8 


Testis 


54.0 


Colon ca. Tissue 
(OD03866) 


0.0 


Melanoma Hs688(A) .T 


0.0 




U . U 


Melanoma* (met) 
Hs688 (B) .T 


0 . 2 


Gastric ca.* (liver 
met) NCI-N8 7 


0 - 4 


Melanoma UACC-62 


0 . 0 


Bladder 


2.7 


Melanoma Ml 4 


0.0 


Trachea 


0.8 


Melanoma LCX IMVI 


0.0 


Kidney 


0.5 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney (fetal) 


1.2 







Table 12GK. Panel 2.2 



TiBBue Name ( Rel. Bxp. (%) | Tissue Mame j Rel. Bxp. (%) 
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Agl486, Run 
173949464 




Agl486, Run 
173949464 


Nomieil Colon 


3 . 3 


Kidney Margin 
(OD04348) 


■7 C 


Colon cancer (OD06064) 


3 . 1 


Kidney malignant 
cancer (OD0S204B) 


fl f\ 
V . U 


Colon Margin (0006064) 


1 . 0 


Kidney normal adjacent 
tissue (OD06204E) 




Colon CcUicer (OD06159) 


0. 0 


Kidney Cancer 
(OD04450-01) 


0 0 


Colon Margin (OD06159) 


7 . 9 


Kidney Margin 

(OD04450-03) 


n n 

u . u 


Colon cancer {OD06297- 
04) 


0.0 


Kidnev Canceir 8*120 Kl*^ 




Colon Margin (OD06297- 
015) 


100.0 


Kidney Margin 8120614 


0.0 


CC Gr.2 ascend colon 


0.0 


Kidney Cancer 9010320 


3.1 


CC Margin (OD03921) 


0.0 


Kidney Margin 9010321 


0.0 


Colon cancer metastasis 
(OD06104) 


0.0 


Kidney Cancer 8120607 


2.3 


Lung Margin (OD06104) 


1 . 6 


Kidney Margin 8120608 


0.0 


Colon mets to liing 
(OD04451-01) 


0.0 


Normal Uterus 


40.1 


Lung Margin (OD04451- 
02) 


5.1 


Uterine Cancer 064011 


11.7 


Normal Prostate 


0.0 


Normal Thyroid 


0.0 


Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer 064010 


0.0 


Prostate Margin 
(OD04410) 


18.6 


Thyroid Cancer A3 02 152 


0.0 


Normal Ovary 


5.3 


Thyroid Margin A3 02 15 3 


3 . 0 


Ovarian cancer 
{OD0S283-03) 


0.0 


Normal Breast 


10.0 


Ovarian Margin 
(OD0S283-07) 


0.0 


Breast Cancer 
(OD04566) 


0.0 


Ovarian Cancer 064008 


5.2 


Breast Cancer 1024 


0.0 


Ovarian cancer 
(OD0G145) 


1.6 


Breast Cancer 
(OD04590-01) 


3.0 


Ovarian Margin 
(OD06145) 


17.1 


Breast Cancer Mets 
(OD04590-03) 


0.0 


Ovarian cancer 
(OD06455-03) 


4.6 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.0 


Ovarian Margin 
(OD06455-07) 


3.8 


Breast Cancer 064006 


0.0 


Normal Lung 


2.5 


Breast Cancer 9100266 


0.0 


Invasive poor diff . 
lung adeno (ODO4945-01 


0 . 0 


Brpast Marcri n Q'1^09^^*^ 


n n 


Lung Margin (OD04945- 
03) 


0 . 0 


Breast Canc^T* A70*in7^ 


u . u 


Lung Malignant Cancer 
{OD03126) 


0 . 0 


Breast Marcrin A^O^iOT^A 


u . u 


Lung Margin (OD03125) 


0.0 


Breast cancer 
(onngoa3) 

\ w 4^ \J \J \J O ^ f 


0.0 


Lung Cancer (OD05014A) 


0.0 


Breast cancer node 
metastasis (OD06083) 


0.0 


Lung Margin {OD05014B) 


0.0 


Normal Liver 


0.0 


Limg cancer (OD06081) 


0.0 


Liver Cancer 1026 


0.0 



259 



Lung Margin (OD06081) 


n n 


Liver Cancer 1025 


0.0 


Lung Cancer {OD04237- 
01) 


0.0 


Liver Cancer 6004-T 


0.0 


Lung Margin {OD04237- 
02) 


3.7 


Liver Tissue 6004-N 


0.0 


Ocular Melanoma 
Metastasis 


0.0 


Liver Cancer S005-T 


0.0 


Ocular Melanoma Margin 
(Liver) 


0.0 


Liver Tissue 6005-N 


o o 

w • w 


Melanoma Metastasis 


0.0 


Liver Cancer 0S4003 


0.0 


Melanoma Margin (Lung) 


0.0 


Normal Bladder 


4.3 




0.0 


Bladder Cancer 1023 


0.0 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 


Bladder Cancer A3 02 173 


0.0 


Kidney Margin (OD04338) 


0.0 


Normal Stomach 


55.9 


Kidney Ca Nuclear grade 

1/2 (OD04339) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin (OD04339) 


0.0 


Stomach Margin 9060396 


13.3 


Kidney Ca, Clear cell 
type (OD04340) 


0.0 


Gastric Cancer 9060395 


A Q 
4 . O 


Kidney Margin (OD04340) 


3.8 


Stomach Margin 9060394 


6.9 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


6.2 


Gastric Cancer 064005 


0.0 



Table 12GL. Panel 4. ID 



Tissue Name 


Rel. 
Exp. (%) 
Ag4155, Run 
173124973 


Rel. 
Exp. (%) 
Ag4155, Run 
174261191 


Tissue Name 


Rel. 

BXp. (<«} 

Ag4155, Run 
173124973 


Rel. 

Ag4155, Run 
174261191 


Secondary Thl act 


0.0 


0.0 


HUVEC iL-ibeta 


0.0 


7.4 


Secondary Th2 act 


0.0 


0.0 


HUVEC IFN gamma 


0.8 


5.6 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha + 

IFN gamma 


0.6 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


0.3 


20.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.3 


4.2 


Secondary Trl rest 


0.0 


0.0 


Lung Microvascular 

EC none 


0.9 


14.6 


Primary Thl act 


0.0 


0.0 


Liang Microvascular 
EC TNFalpha + IL- 
ibeta 


2.2 


63. 7 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC TNFalpha 
+ IL-Ibeta 


0.0 


9.8 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RA CD4 

lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD4 5RO CD4 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + IL- 


0.0 


11.7 
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Ibeta 






CDS lymphocyte act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
Ibeta 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


KU-812 (Basophil) 
rest 


100.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CHll ~ 


0 . 0 


0 , 0 


CCDH06 
none 


0 . 0 


3 . 8 


iiAK cells rest 


0 . 0 


0 . 0 


CCDH06 

(Keratinocytes) 
TNFalpha + IL- 
ibeta 


0.0 


0 . 0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


3.7 


100.0 


LAK cells XL-2-I-IL- 
12 


0.0 


6.0 


NCI-H292 none 


0.0 


0.0 


LAK cells IL-2+IPN 
gamma 


0 . 0 


0 . 0 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


0 . 0 


NCI-H292 IL-9 


0 . 0 


0 . 0 


LAK cells 
PMA/ionomycin 


0 . 0 


0 . 0 


NCI-H292 IL-13 


0 . 3 


12 . S 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IFN gamma 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


HPAEC TNF alpha + 
IL-1 beta 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


Lung fibroblast 
none 


0.3 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PBMC PWM 


0 . 0 


0 . 0 


Lung fibroblast 

IL-4 


0 . 0 


2 . 3 


PBMC PHA-L 


0. 0 


0.0 


Lung fibroblast 
IL-9 


0. 0 


0.0 


Ramos (B cell) 
none 


0 . 0 


0 . 0 


Lung fibroblast 
IL-13 


0 . 0 


0 . 0 


Ramos (B cell) 
ionomycin 


0 . 0 


0 . 0 


Lung fibroblast 
IFN gamma 


0 . 0 


0 . 0 


B lymphocytes PWM 


0 . 0 


0 . 0 


Dermal fibroblast 
CCD1070 rest 


0 . 0 


0 . 0 


B lymphocytes 
CD40L and IL-4 


0 . 0 


0 . 0 


Dermal fibroblast 
CCD1070 TNF alpha 


0 . 0 


0 . 0 


EULi-1 uDCAMP 


0 . 0 


0 . 0 


Dermal fibroblast 
CCD1070 IL-1 beta 


0 . 0 


0 . 0 


EOL-1 dbcAMP 
PMA/ionomycin 


0 . 0 


0 . 0 


Dermal fibroblast 
IFN gamma 


0 . 0 


0 . 0 


Dendritic cells 
none 


0 . 0 


0 . 0 


Dermal fibroblast 
IL-4 


0 . 0 


12 . 7 


Dendritic cells 
LPS 


0 . 0 


0 . 0 


Dermal Fibroblasts 

rest 


0 . 0 


0 . 0 


Dendritic cells 

anti-CD4 0 


0.0 


0.0 


Neutrophils 
TNFa+LPS 


0 . 0 


0.0 


Monocytes rest 


0.0 


0.0 


Neutrophils rest 


0.0 


4 . 1 


Monocytes LPS 


0.0 


0 . 0 


Colon 


2.2 


35.4 


Macrophages rest 


0.0 


0.0 


Lung 


1.7 


9.8 
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Macrophages LPS 


0.0 


0.0 


Thymus 


0.9 


28.3 


HOVEC none 


0.0 


0.0 


Kidney 


0.7 


15.1 


HOVEC starved 


0.0 


3.5 








Table 12GM. Panel 4D 


Tissue Name 


Rel. 
Exp. (%) 
AcfX302 / Run 
138681940 


Rel. 
Exp. (%) 
A9X486/ Run 
162599619 


Tissue Name 


Rel. 
Exp. (%) 

Aal^02 . Run 

138881940 


Rel. 
Exp. (%) 

2k.al 4 8 S Hun 

162599619 


Secondary Thl act 


0.0 


0.0 


HOVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVEC IFN gamma 


6.2 


0.0 


Secondary Trl act 


0.0 


0.0 


HCJVEC TNF alpha + 
IFN gamma 


0.0 


11.4 


Secondary Thl rest 


0.0 


0.0 


HOVEC TNF alpha + 
IL4 


6.6 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HOVEC IL-11 


6.9 


0.0 


Secondary Trl rest 


0.0 


0.0 


Limg Microvascular 
EC none 


6.0 


15.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


7.0 


0.0 


Primary Trl act 


0.0 


0.0 


Ml fTrtCVaQiil 

Dermal EC TNFalpha 
+ IL-lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 

epithelium 
TNFalpha + ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0 . 0 


0 . 0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


A A 

0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


6 . 7 


0 . 0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45R0 CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD8 lymphocyte act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CD8 

lymphocyte act 


n n 
u • u 


u . u 


KU-812 (Basophil) 
rest 


0 . 0 


0 . 0 


CD4 lymphocyte 
none 


u ■ U 


u . u 


KU-812 (Basophil) 
PMA/ ionomyc in 


b . J 


A A 


2ry 

Thl/Th2 /Trl_anti - 
CDS 5 CHll 


9.0 


0.0 


CCDllOS 

(Kerat inocytes ) 
none 


0.0 


0.0 


LAK cells rest 


0.0 


0.0 


CCDllOS 

{ Kerat inocytes ) 
TNFalpha + IL- 
lbeta 


6.9 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


34.9 


27 . 9 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0 . 0 


8.2 


LAK cells IL-2+IFN 
gamma 


9.2 


0.0 


NCX-H2 92 none 


0.0 


0.0 
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LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells 
PMA/ ionomyc in 


0.0 


0.0 


NCI-H292 IL-9 


15.0 


0.0 


NK Cells IL-2 rest 


0 . 0 


0 . 0 


NCI-H292 IL-13 


0 . 0 


0 . 0 


Two Way MLR 3 day 


0.0 


0.0 


NCI-H2 92 IFN gamma 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


HPAEC TNF alpha + 
IL-1 beta 


0.0 


0.0 


5BMC rest 


0.0 


0.0 


Lung fibroblast 
none 


oTo 


0.0 


PBMC PWM 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-l 
beta 


0.0 


0.0 




It; "a 


A A 


Lung fibroblast 
IL-4 


A f\ 




Ramos (B cell) 
none 


n n 


A n 


Lung fibroblast 
IL-9 


U . U 


U ■ 0 


Ramos (B cell) 
ionomycin 


n n 
U . U 


A A 


Lung fibroblast 
IL-13 


n n 
u . u 


U . 0 


B lyniphocytes PWM 


U . U 


A A 


Lung fibroblast 
IFN gamma 


A n 


A A 


B lymphocytes 
CD40L and IL-4 


A A 


A A 


Dermal fibroblast 
CCD1070 rest 


A n 


A n 


EOJj- 1 OOCAMF 


A A 


A A 


Demal fibroblast 
CCD1070 TNF alpha 


n A 


A A 
U . 0 


EOL-1 dbcAMP 

PMA/ ionomycin 


A A 
0 . 0 


A A 


Dermal fibroblast 
CCD1070 IL-1 beta 


A A 


A A 


Dendritic cells 
none 


A A 


A A 


Dermal fibroblast 
IFN gamma 


A A 

0.0 


A A 

0.0 


Dendritic cells 
LPS 


0-0 


0.0 


Dermal fibroblast 
IL-4 


0.0 


0.0 


Dendritic cells 

s-nt 1 - PDA f) 


0.0 


0 . 0 


IBD Colitis 2 


100.0 


58.2 


IMUIIUI— y Uco LCOU 


u . u 








13 . 3 




u > u 


u ■ u 


Colon 


o± . o 




Macrophages rest 


0.0 


0.0 


Lung 


0.0 


15.7 


Macrophages LPS 


0.0 


0.0 


Thymus 


45 .7 


100.0 


HUVEC none 


0.0 


0.0 


Kidney 


16. 0 


12.2 


HUVEC starved 


0.0 


0.0 








Table 12GN. Panel CNS 1 


Tissue Name 


Rel. Bacp.(%) Ag781, Run 
171694577 


Tissue Name 


Rel. Exp.W Ag781, Run 
171694577 


BA4 Control 


36.1 


BA17 PSP 


6.2 


BA4 Control2 


59.9 


BA17 PSP2 


11.7 


BA4 Alzheimer' s2 


0.0 


Sub Nigra Control 


21.5 


BA4 Parkinson's 


5^.5 


Sub Nigra Control2 


40.3 


BA4 Parkinson' s2 


74 .2 


Sub Nigra 
Alzheimer' s2 


25.5 


BA4 Huntington's 


51.8 


Sub Nigra 
Parkinson' s2 


26.6 


BA4 

Huntington' s2 


7.3 


Sub Nigra 
Huntington' s 


55.1 


BA4 PSP 


3.3 


Sub Nigra 
Huntington' s2 


14.1 


BA4 PSP2 


21.2 


Sub Nigra PSP2 


1.2 


BA4 Depression 


14.1 


Sub Nigra Depression 


8.4 
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BA4 Depress ion2 


4.1 


Sub Nigra Depress ion2 


5.9 


BA7 Control 


21.3 


Glob Palladus Control 


10.5 


BA7 ControlZ 


41.2 


Glob Palladus 
Control 2 


. i. 


BA7 Alzheimer ' s2 


11 . 0 


Glob Palladus 
Alzheimer's 


J. J. . / 


BA7 Parkinson ' s 


11 . 3 


Glob Palladus 
Alzheimer' s2 


U m U 


BA7 Parkinson ' s2 


43 . 5 


Glob Palladus 
Parkinson' s 


jy . o 


BA7 Hvmtington's 


18.6 


Glob Palladus 
Parkinson' s2 


9.5 


BA7 

Huntington ' s2 


10.0 


Glob Palladus PSP 


7.6 


OA/ irolr 


20.3 


Glob Palladus PSP2 


10 . 4 


BA7 PSP2 


13.4 


Glob Palladus 
Depression 


11.1 


BA7 Depression 


10.8 


Temp Pole Control 


30.6 


BA9 control 


33 .4 


Temp Pole Control2 


100.0 


BA9 Control2 


78.5 


Temp Pole Alzheimer's 


1.3 


BA9 Al zheimer ' s 


9.4 


Temp Pole 
Alzheimer ' s2 


6.7 


BA9 Alzheimer ■ s2 


15.0 


Temp Pole Parkinson ' s 


26.8 


BA9 Parkinson's 


22.2 


Temp Pole 
Parkinson' s2 


40.6 


BA9 Parkinson' s2 


25.5 


Temp Pole 
Huntington' s 


67.8 


BA9 Huntincfcon ' s 


34 .2 


Temp Pole PSP 


9.2 


BA9 

Huntington ' s2 


7.5 


Temp Pole PSP2 


11.7 


BA9 PSP 


14 . 7 


Temp Pole Depress ion2 


w - J 


BA9 PSP2 


0 . 0 


Cing Gyr Control 


A / . U 


BA9 Depression 


8.2 


Cing Gyr Control2 


23.8 


BA9 Depress ion2 

"""1" inimiii II II 


8 . 8 


Cing Gyr Alzheimer's 


10.4 


oAi / control 


10 . 4 


Cing Gyr Alzheimer' s2 


9.7 


BA17 Control2 


43 . 8 


Cing Gyr Parkinson ' s 


21.2 


BA17 

Alzheimer' s2 


3.1 


Cing Gyr Parkinson' s2 


7.8 


BA17 Parkinson's 


11.2 


Cing Gyr Huntington's 


41.2 


BA17 

Parkinson' s2 


11 . 4 


Cing Gyr 
Huntington ' s2 




BA17 

Huntington ' s 


24.5 


Cing Gyr PSP 


12.8 


BA17 

Huntington ' s2 


3.0 


Cing Gyr PSP2 


19.6 


BA17 Depression 


0.0 


Cing Gyr Depression 


10.7 


BA17 Depression2 


6.9 


Cing Gyr Depression2 


22.2 



CNS_neurodegeneration_vl.O Summary: Ag781/Ag4155 The CG55704-03 gene 
encodes a putative ephrin receptor, and shows a significant downregulation in the AD temporal 
cortex compared to nondemented controls when CT values are analyzed by ANCOVA. The 
temporal cortex (Brodmann area 21) shows severe neurodegeneration in Alzheimer's disease, 
though not as early as the hippocampus or entorhinal cortex. It is therefore likely that this gene is 
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downregulated during the process of neurodegeneration, rather than the downregulation being a 
result of neuron loss. The ephrin receptors have been implicated in axonal and synapse guidance. 
Furthermore, individuals with Alzheimer's disease (especially late-onset AD with apoE4 
genotype) show impaired compensatory synaptogenesis and dendritic arborization. Therefore, 
this gene is an excellent small molecule target for the treatment of Alzheuner's disease. Please 
note that one experiment with the probe and primer set Ag2879 is not included because the amp 
plot indicates that there were experimental difficulties with this run. 
References: 

Lai KO, Ip FC, Cheung J, Fu AK, Ip NY. Expression of Eph receptors in skeletal muscle 
and their localization at the neuromuscular junction. Mol Cell Neurosci 2001 Jun; 17(6): 1034-47 

The participation of ephrins and Eph receptors in guiding motor axons during muscle 
innervation has been well documented, but little is known about their expression and fimctional 
significance in muscle at later developmental stages. Our present study investigates the 
expression and localization of Eph receptors and ephrins in skeletal muscle. Prominent 
expression of EphA4, EphA7, and ephrin-A ligands was detected in muscle during embryonic 
development. More importantly, both EphA4 and EphA7, as well as ephrin-A2, were localized at 
the neuromuscular junction (NMJ) of adult muscle. Despite their relative abundance, they were 
not localized at the synapses during embryonic stages. The concentration of EphA4, EphA7, and 
ephrin-A2 at the NMJ was observed at postnatal stages and the synaptic localization became 
prominent at later developmental stages. In addition, expression of Eph receptors was increased 
by neuregulin and after nerve injury. Furthermore, we demonstrated that overexpression of 
EphA4 led to tyrosine phosphorylation of the actin-binding protein cortactin and that EphA4 was 
coimmunoprecipitated with cortactin in muscle. Taken together, our findings indicate that 
EphA4 is associated with the actin cytoskeleton. Since actin cytoskeleton is critical to the 
formation and stability of NMJ, the present findings raise the intriguing possibility that Eph 
receptors may have a novel role in NMJ formation and/or maintenance. 

Arendt T, Schindler C, Bruckner MK, Eschrich K, Bigl V, Zedlick D, Marcova L. Plastic 
neuronal remodeling is impaired in patients with Alzheimer's disease carrying apolipoprotein 
epsilon 4 allele. J Neurosci 1997 Jan 15;17(2):516-29 

A relationship between the apolipoprotein E (apoE) genotype and the risk to develop 
Alzheimer's disease has been established recently. Apolipoprotem synthesis is implicated in 
developmental processes and in neuronal repair of the aduk nervous system. In the present study, 
we investigated the influence of the apolipoprotein polymorphism on the severity of neuronal 
degeneration and the extent of plastic dendritic remodeling in Alzheimer's disease. Changes in 
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length and arborization of dendrites of Golgi-impregnated neurons in the basal nucleus of 
Meynert, locus coeruleus, raphe magnus nucleus, medial amygdaloid nucleus, pedunculopontine 
tegmental nucleus, and substantia nigra were analyzed after three-dimensional reconstruction. 
Patients with either one or two apoE epsilon 4 alleles not only showed a more severe 
degeneration in all areas investigated than in patients lacking the apoE 4 allele but also revealed 
significantly less plastic dendritic changes. ApoE epsilon 4 allele copy number, furthermore, had 
a significant effect on the pattern of dendritic arborization. Moreover, the relationship between 
the intensity of dendritic growth and both the extent of neuronal degeneration and the stage of 
the disease seen in patients lacking the apoE epsilon 4 allele was very weak in the presence of 
one epsilon 4 allele and completely lost in patients homozygous for the epsilon 4 allele. The 
results provide direct evidence that neuronal reorganization is affected severely in patients with 
Alzheimer's disease carrying the apoE epsilon 4 allele. This impairment of neuronal repair might 
lead to a more rapid functional decompensation, thereby contributing to an earlier onset and 
more rapid progression of the disease. 

Feldheim DA, Vanderhaeghen P, Hansen MJ, Frisen J, Lu Q, Barbacid M, Flanagan JG. 
Topographic guidance labels in a sensory projection to the forebrain. Neuron 1998 
Dec;21(6):1303-13 

Visual connections to the mammalian forebrain are known to be pattemed by neural 
activity, but it remains unknown whether the map topography of such higher sensory projections 
depends on axon guidance labels. Here, we show complementary expression and binding for the 
receptor EphA5 in mouse retina and its ligands ephrin-A2 and ephrin-A5 in multiple retinal 
targets, including the major forebrain target, the dorsal lateral geniculate nucleus (dLGN). These 
ligands can act in vitro as topographically specific repellents for mammalian retinal axons and 
are necessaiy for normal dLGN mapping in vivo. The results suggest a general and economic 
modular mechanism for brain mapping whereby a projecting field is mapped onto multiple 
targets by repeated use of the same labels. They also indicate the nature of a coordinate system 
for the mapping of sensory coimections to the forebrain. 

General screening panel_ vl.4 Summary: Ag4155 The CG55704-03 gene shows a 
tissue expression profile that is highly brain-preferential, with highest expression in the fetal 
brain (CT=27.3). Please see panel CNSNetirodegeneration for a discussion of utility of this 
gene in the central nervous system. 

Among metabolically relevant tissues, expression of this gene is highest in stomach, 
small intestine and pancreas, with lower levels in thyroid and very low levels in pituitary, fetal 
heart and adipose. Therefore, small molecule, peptide or antibody therapeutics designed using 
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this gene product may be effective in modulating the development or activity of cellular 
processes in tissues that express this gene. Altematively, these therapeutics may be used to alter 
the activity of these organs by modifying their innervation. 

In addition, this gene is expressed at higher levels in the adult lung (CT=30.9) when 
compared to expression in the fetal lung (CT=34.8). Thus, expression of this gene could be used 
to differentiate between adult and fetal sources of lung tissue. 

This gene is expressed at a low level in most of the cancer cell lines and normal tissues 
on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence, the absence of expression of this gene could potentially be used as a diagnostic marker 
for pancreatic and brain cancer. 

Panel 1.1 Summary: Ag568 Highest expression of the CG55704-03 gene is seen in the 
testis (CT=23.1). In addition, this gene is expressed at much higher levels in the testis than in any 
other samples on this panel. Thus, expression of this gene could be used as a marker of testis 
tissue. In addition, therapeutic modulation of the expression or fimction of this gene product may 
be beneficial in the treatment of male infertility. 

Expression of this gene among metabolically relevant tissues is highest in the small 
intestine, stomach and pancreas, with correlates well with expression in panel 1.4. Lower levels 
of expression are seen in heart, pituitary and adrenal. Therefore, small molecule, peptide or 
antibody therapeutics designed using this gene product may be effective in modulating the 
development or activity of cellular processes in tissues that express this gene. Altematively, 
these therapeutics may be used to alter the activity of these organs by modifying their 
iimervation. 

This panel also confirms a tissue expression profile that is highly brain-preferential for 
this gene. Please see panel CNS_Neurodegeneration for a discusion of utility of this gene in the 
central nervous system. 

Overall, this gene is expressed at a low level in most of the cancer cell lines and normal 
tissues on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence the lack of expression of this gene can be used as a diagnostic marker for pancreatic and 
brain cancer. 

Panel 1.2 Summary: Ag781 Highest expression of the CG55704-03 gene in this panel 
is seen in the cerebral cortex (CT=28.8). This panel confirms a tissue expression profile that is 
highly brain-preferential for this gene. Please see panel CNS_Neurodegeneration for a discusion 
of utility of this gene in the central nervous system. 
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Among metabolically relevant tissues, expression of this gene is seen in pancreas, small 
intestine and stomach at moderate levels. This is consistent with expression in panel 1 .4 and 
panel 1.1. Therefore, small molecule, peptide or antibody therapeutics designed using this gene 
product may be effective in modulating the development or activity of cellular processes in 
tissues that express this gene. Alternatively, these therapeutics may be used to alter the activity 
of these organs by modifying their innervation. 

Overall, this gene is expressed at a low level in most of the cancer cell lines and normal 
tissues on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence the lack of expression of this gene can be used as a diagnostic marker for pancreatic and 
brain cancer. 

Panel 13D Summary: Ag2879 Expression of the CG55704-03 gene is low/undetectable 
in all samples on this panel (CTs>35). (Data not shown.) A second experiment with probe and 
primer set Agl486 is not included because the amp plot suggests that there were experimental 
difficulties with this run. 

Panel 22 Summary: Agl486 This gene is expressed at low but significant levels in this 
panel with highest expression seen in a normal colon tissue sample (CT=32.85). Single 
representatives of normal prostate, stomach, uterus and ovary samples also show higher 
expression compared to the adjacent cancer tissue. Hence, expression of this gene might be used 
as a marker to identify normal tissue from cancerous tissue in these organs. 

Panel 2D Summary: Ag2879 Expression of the CG55704-03 gene is low/undetectable 
in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4.1D Summary: Ag4155 In two experiments with the same probe and primer set, 
the CG55704-03 transcript is expressed at low but significant levels in lung microvasculature 
treated with TNF-a and IL-4 and in colon. This transcript encodes an ephrin type receptor 
homolog, that belongs to a family of proteins that may play a role in integrin activity. Some 
members of this family have been described in vascular development. The regulation of the 
expression or activity of this protein product through the application of antibodies or small 
molecules may be important in controlling vascular morphogenesis, angiogenesis, leukocyte 
extravasation, and chemotaxis. Therefore, this gene product may be beneficial in the treatment of 
cancer. In addition, the protein encoded by this gene may also be usefiil in preventing the 
migration and accumulation of leukocytes to the lung to treat inflammatory limg diseases such 
asthma, emphysema or bronchitis. 
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The presence of this transcript in the colon suggests that the protein encoded by this gene 
may also play a role in the development of the colon.Therapeutics that aim to regulate the 
function of this protein may fiinction to regulate cellular processes within these tissues. 

Please note that a third run, Run 173333201, with the same probe and primer is not 
included, because the amp plot suggests that there were experimental difficulties with this run. 

References: 

Gu C, Park S. The EphA8 receptor regulates integrin activity through pi lOgamma 
phosphatidylinositol-3 kinase in a tyrosine kmase activity-independent manner. Mol Cell Biol 
2001 Jul;21(14):4579-97 

Recent genetic studies suggest that ephrins may fimction in a kinase-independent Eph 
receptor pathway. Here we report that expression of EphA8 in either NIH 3T3 or HEK293 cells 
enhanced cell adhesion to fibronectin via alpha(5)beta(l)- or beta(3) integrins. Interestingly, a 
kinase-inactive EphA8 mutant also markedly promoted cell attachment to fibronectin in these 
cell lines. Using a panel of EphA8 point mutants, we have demonstrated that EphA8 kinase 
activity does not correlate with its ability to promote cell attachment to fibronectin. Analysis 
using EphA8 extracellular and intracellular domain mutants has revealed that enhanced cell 
adhesion is dependent on ephrin A binding to the extracellular domain and the juxtamembrane 
segment of the cytoplasmic domain of the receptor. EphA8-promoted adhesion was efficiently 
inhibited by wortmannin, a phosphatidyl inositol 3-kinase (PI 3-kinase) inhibitor. Additionally, 
we found that EphA8 had associated PI 3-kinase activity and that the pi ICganmia isoform of PI 
3-kinase is associated with EphAS. In vitro binding experiments revealed that the EphAS 
juxtamembrane segment was sufficient for the formation of a stable complex with pi lOgamma. 
Similar results were obtained in assay using cells stripped of endogenous ephrin A ligands by 
treatment with preclustered ephrin A5-Fc proteins. In addition, a membrane-targeted lipid 
kinase-inactive pi lOgamma mutant was demonstrated to stably associate with EphAS and 
suppress EphA8-promoted cell adhesion to fibronectin. Taken together, these results suggest the 
presence of a novel mechanism by which the EphAS receptor localizes pllOgamma PI 3-kinase 
to the plasma membrane in a tyrosine kinase-independent fashion, thereby allowing access to 
lipid substrates to enable the signals required for integrin-mediated cell adhesion 

Adams RH, Klein R. Eph receptors and ephrin ligands. essential mediators of vascular 
development. Trends Cardiovasc Med 2000 Jul; 10(5): 183-8 

The molecular and cellular mechanisms governing vascular development are still poorly 
understood. Prominent among the intercellular signals that control the initial establishment of the 
vascular network (termed vasculogenesis) and the subsequent remodeling process (called 
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angiogenesis) are soluble ligands that signal through receptor tyrosine kinases (RTKs). Recent 
reports have added cell-bound ephrin ligands and their cognate Eph RTKs to the list of key 
players in vascular development.: J Biol Chem 2001 Apr 27;276( 17): 13771-7 Related Articles, 
Books, LinkOut 

Adams RH, Wilkinson GA, Weiss C, Diella F, Gale NW, Deutsch U, Risau W, Klein R. 
Roles of ephrinB ligands and EphB receptors in cardiovascular development: demarcation of 
arteriayvenous domains, Genes Dev 1999 Feb 1 ;13(3):295-306 

Eph receptor tyrosine kinases and their cell-surface-bound ligands, the ephrins, regulate 
axon guidance and btmdling in the developing brain, control cell migration and adhesion, and 
help patterning the embryo. Here we report that two ephrinB ligands and three EphB receptors 
are expressed in and regulate the formation of the vascular network. Mice lacking ephrinB2 and 
a proportion of double mutants deficient in EphB2 and EphB3 receptor signaling die in utero 
before embryonic day 11. 5 (Ell .5) because of defects in the remodeling of the embryonic 
vascular system. Our phenotypic analysis suggests complex interactions and multiple functions 
of Eph receptors and ephrins in the embryonic vasculature. Interaction between ephrinB2 on 
arteries and its EphB receptors on veins suggests a role in defining boundaries between arterial 
and venous domains. Expression of ephrinB 1 by arterial and venous endothelial cells and EphB3 
by veins and some arteries indicates that endothelial cell-to-cell interactions between ephrins and 
Eph receptors are not restricted to the border between arteries and veins. Furthermore, expression 
of ephrinB2 and EphB2 in mesenchyme adjacent to vessels and vascular defects in ephB2/ephB3 
double mutants indicate a requirement for ephrin-Eph signaling between endothelial cells and 
surrounding mesenchymal cells. Finally, ephrinB ligands induce capillary sprouting in vitro with 
a similar efficiency as angiopoietin-1 (Angl) and vascular endothelial growth factor (VEGF), 
demonstrating a stimulatory role of ephrins in the remodeling of the developing vascular system 

Panel 4D Summary: Ag 1302/Agl486 Two experiments with two different probe and 
primer sets show low but significant expression of the CG55704-03 gene in the colon and 
thymus. This expression is in agreement with the results from Panel 4. ID. The presence of this 
transcript in the thymus, and the colon suggests that the protein encoded by this gene may play a 
role in the development of these tissues. Thus, therapeutics that aim to regulate the function of 
the protein product may act to regulate the cellular processes within these tissues. 

Please note that a third experiment with the probe and primer set Ag2879 showed 
low/undetectable expression in all the samples on this panel (CTs>35). (Data not shown.) 
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Panel CNS_1 Summary: Ag78I This panel confirms a tissue expression profile that is 
highly brain-preferential; see panel CNS_Neurodegeneration for a discussion of utility the 
CG55704-03 gene in the central nervous system. 

H. CG95545-01/CG95S45-01 and CG9S545-02: Type lA membrane sushi-containing 
domain Protein 

Expression of gene CG95545-01 and variant CG95545-02 was assessed using the primer- 
probe sets Ag4000, Agl923 and Ag729, described in Tables 12HA, 12HB and 12HC. Results of 
the RTQ-PCR runs are shown in Tables 12HD, 12HE. 12HF, 12HG, 12HH and 12HI. 



Table 12HR . Probe Name Ag4000 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ■ -atgcttgcagagaaggattctt-3 ■ (SEQ 
ID NO: 161) 


22 


919 


Probe 


TET-5 ' -atacagtttcaagctgcacaggcctg- 
3'-TAMRA (SEQ ID NO: 162) 


26 


955 


Reverse 


5 ' -tctcttggcaatgtaattttgg-3 ' (SEQ 

ID NO:163) 


22 


996 



Table 12HB . Probe Name Agl923 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -ccctacaaatccatagttgcaa-3 ■ (SEQ 
ID NO: 164) 


22 


4S2 


Probe 


TET-5 ■ -ttcttcccttctctttgctggcatgt- 
3'-TAMRA (SEQ ID NO: 165) 


26 


447 


Reverse 


5 ' -gtttagacgtctgtgccacttg-3 ■ (SEQ 
ID NO: 166) 


22 


412 



Table 12HC . Probe Name Ag729 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ■ -ccctacaaatccatagttgcaa-3 ■ (SEQ 
ID NO: 167) 


22 


482 


Probe 


TET- 5 ' -ttcttcccttctctttgctggcatgt - 
3'-TAMRA (SEQ ID NO: 158) 


26 


447 


Reverse 


5 ' -gtttagacgtctgtgccacttg-3 ' (SEQ 
ID NO: 169) 


22 


412 



Table 12HD . CNS_neurodegeneration_vi . 0 



Tissue Name 


Rel. Eaqp.(%) Ag4000, 
Run 212391726 


Tissue Name 


Rel. Exp. (%) Ag4000, 
Run 212391726 


AD 1 Hippo 


5.3 


Control (Path) 3 
Temporal Ctx 


5.8 


AD 2 Hippo 


19.2 


Control (Path) 4 
Temporal Ctx 


44.4 


AD 3 Hippo 


4.0 


AD 1 Occipital Ctx 


11.7 


AD 4 Hippo 


6.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


92.7 


AD 3 Occipital Ctx 


3.4 


AD 6 Hippo 


21.9 


AD 4 Occipital Ctx 


16.8 


Control 2 Hippo 


28.9 


AD 5 Occipital Ctx 


12.9 


Control 4 Hippo 


6.0 


AD 6 Occipital Ctx 


47.0 


Control (Path) 3 
Hippo 


5.2 


Control 1 Occipital 
Ctx 


3.3 


AD 1 Temporal Ctx 


8.7 


Control 2 Occipital 


57.0 
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Ctx 




AD 2 T^intiOT'a 1 Pf" v 




Control 3 Occipital 
Ctx 


1^.7 


Jin T T'^mT^i^T'a 1 r't" v 




Control 4 Occipital 
Ctx 


3 . 5 


AD 4 TeiWDfii?al Ptv 




Control (Path) 1 
Occipital Ctx 


77 . » 


AD 5 Inf Temporal 

Ctx 


100 .0 


Control (Path) 2 
Occipital Ctx 


in n 


AD 5 SupTsnipoiral Ctx 


40.9 


Control (Path) 3 
Occipital Ctx 




AD 6 Inf Temporal 
Ctx 


27.0 


Control (Path) 4 
Occipital Ctx 


U * O 


AD 6 Sup Temporal 
Ctx 


■i C 1 

J D . X 


Control 1 Parietal 
Ctx 




Control 1 Temporal 
Ctx 


9 0 


Control 2 Parietal 
Ctx 


>l o o 

4a . J 


Control 2 Temporal 
Ctx 




Control 3 Parietal 
Ctx 


18 . 7 


Control 3 Temporal 
Ctx 




Control (Path) 1 
Parietal Ctx 


81 . 8 


Control 4 Temporal 
Ctx 


6.7 


Control (Path) 2 
Parietal Ctx 


19 . 5 


Control (Path) 1 
Temporal Ctx 


74.2 


Control (Path) 3 
Parietal Ctx 


2.5 


Control (Path) 2 
Temporal Ctx 


29.7 


Control (Path) 4 
Parietal Ctx 


42.0 



Table 12HE . 6eneral_screening_panel_vl . 4 



Tissue Name 


Ral. Bxp.(%) Agl923, 
Run 216595201 


Tissue Name 


Rel. Esqp. (%) Agl923, 
Run 216595201 


Adipose 


12.9 


Renal ca. TK-lO 


56.6 


Melanoma* 
Hsess (A) .T 


28.5 


Bladder 


14.8 


Melanoma* 
Hssas (B) .T 


28.9 


Gastric ca. (liver 
met.) NCI-N87 


45.4 


Melanoma* M14 


1.6 


Gastric ca. KATO III 


55. 9 


Melanoma* LOXIMVI 


0.6 


Colon ca. SW-948 


7.6 


Melanoma* SK-MEL-5 


0.3 


Colon ca. SW480 


63.3 


Squamous cell 
carcinoma SCC-4 


3.0 


Colon ca.* (SW480 met) 

swe2o 


24.5 


Testis Pool 


15.0 


Colon ca. HT29 


19.5 


Prostate ca.* (bone 

met) PC-3 


8.5 


Colon ca. HCT-116 


17.1 


Prostate Pool 


8.8 


Colon ca. CaCo-2 


100 .0 


Placenta 


38.7 


Colon cancer tissue 


28.9 


Uterus Pool 


1.9 


Colon ca. SW1116 


1.4 


Ovarian ca. OVCAR-3 


18.4 


Colon ca. Colo-205 


7.1 


Ovarian ca. SK-OV-3 


24 .8 


Colon ca. SW-48 


15.3 


Ovarian ca. OVCAR-4 


11.9 


Colon Pool 


16.6 


Ovarian ca. OVCAR-5 


26.6 


Small Intestine Pool 


7.0 


Ovarian ca. IGROV-1 


4.2 


Stomach Pool 


13 . 1 


Ovarian ca. OVCAR-8 


10.7 


Bone Marrow Pool 


4 . 9 


Ovary 


6.8 


Fetal Heart 


14.7 


Breast ca. MCF-7 


12.7 


Heart Pool 


6.3 


Breast ca. MDA-MB- 
231 


68.3 


Lymph Node Pool 


13.3 
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Breast ca. BT 549 


24.7 


Fetal Skeletal Muscle 


9.2 


Breast ca. T47D 


38.7 


Skeletal Muscle Pool 


3.1 


Breast ca. MDA-N 


0.0 


Spleen Pool 


13.6 


Breast Pool 


Xft ■ u 


TV^vtniic Port! 


21 . 3 


Trachea 


16.7 


CNS cancer 
(glio/astro) U87-M6 


31.4 


Lung 


2.2 


CNS cancer 

(glio/astro) U-118-MG 


4.1 


Fetal Lung 


59 . 0 


CNS cancer (neuro;met) 

SK-N-AS 


31.9 


Lung ca. NCI-N417 


2.9 


CNS cancer (astro) SF- 
539 


12.9 


Lung ca. LX-1 


22.4 


CNS cancer (astro) 
SNB-75 


14.5 


Lung ca. NCI-H146 


8.1 


CNS cancer (glio) SNB- 
19 


1.9 


Lung ca. SHP-77 


30 . 8 


CNS cancer (glio) SF- 
295 


11 a 
±^ . o 


Lung ca. A549 


38.7 


Brain (Amygdala) Pool 


15.1 


Lung ca. NCI-H526 


1.8 


Brain (cerebellum) 


11.3 


Lung ca. NCI-H23 


12.6 


Brain (fetal) 


59.0 


Lung ca. NCI-H460 


13.3 


n-raTTi ^Himaocattious^ 

Pool 


19.3 


Lung ca. HOP- 62 


15.6 


Cerebral Cortex Pool 


16.6 


Lung ca. NCI-H522 


2.0 


Brain (Substantia 
nigra) Pool 




Liver 


1.2 


Brain (Thalamus) Pool 


25.3 


Fetal Liver 


27.4 


Brain (whole) 


52 . 9 


Liver ca. HepG2 


25.7 


Spinal Cord Pool 


7.2 


Kidney Pool 


15.2 


Adrenal Gland 


24.7 


Fetal Kidney- 


51.8 


Pituitary gland Pool 


6.6 


Renal ca. 786-0 


7.0 


Salivary Gland 


10.6 


Renal ca. A4 98 


6.8 


Thyroid (female) 


3.7 


Renal ca. ACHN 


17 .4 


Pancreatic ca. CAPAN2 


45.4 


Renal ca. UO-31 


67.4 


Pancreas Pool 


18.9 



Table 12HF. Panel 1.2 



Tissue Hcune 


Rel. Bxp.(%) Ag729, 
Run 115216357 


Tissue Maam 


Rel. Exp.(%) Ag729, 
Run 115216357 


Endothelial cells 


19.2 


Renal ca. 786-0 


4.7 


Heart (Fetal) 


3.0 


Renal ca. A498 


8.2 


Pancreas 


24.1 


Renal ca. RXF 393 


13.7 


Pancreatic ca. CAPAN 2 


6.9 


Renal ca. ACHN 


20.0 


Adrenal Gland 


22.4 


Renal ca. UO-31 


14.8 


Thyroid 


19.3 


Renal ca. TK-lO 


43.5 


Salivary gland 


19.9 


Liver 


9.2 


Pituitary gland 


48.3 


Liver (fetal) 


20.3 


Brain (fetal) 


49.0 


Liver ca. 

(hepatoblast) HepG2 


18.8 


Brain (whole) 


27.7 


Lung 


11.2 


Brain (amygdala) 


15.9 


Lung (fetal) 


15.1 


Brain (cerebellum) 


6.0 


Lung ca. (small cell) 
LX-1 


24.8 


Brain (hippocampus) 


16.0 


Lung ca. (small cell) 
NCI-H69 


5.3 


Brain (thalamus) 


9.5 


Lung ca. (s.cell 


6.9 
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var.) SHP-77 




Cerebral Cortex 


41 .2 


Lung ca. (large 
cell)NCZ-H460 


12.3 


Spinal cord 


5.5 


Liing ca. (non-sm. 
cell) A549 


24 . 7 


9lio/astro U87-M6 


23 .5 


Lung ca. (non-s.cell) 
NCI-H23 


4 . 0 


cflio/ astro U-ilo-MG 


1 . 0 


Lung ca. (non-s.cell) 
HOP- 62 


20 . 6 


astrocytoma SW1783 


2.3 


Lung ca. (non-s.cl) 
NCI-H522 


2.2 


neuro*; met SK-N-AS 


37.1 


Lung ca. (sguam.) SW 
900 


12.0 


astrocytoma SF-539 


16.6 


Lung ca. (squam.) 
NCI-H596 


18.9 


astrocytoma SNB-75 


2.0 


Mammary gland 


11.9 


glioma SNB-19 


8.4 


Breast ca.* (pl.ef) 
MCF-7 


17. 1 


glioma U251 


4 . 0 


Breast ca.* (pl.ef) 
MDA-MB-231 


43 . 8 


glioma S7-2 95 


3.6 


Breast ca.* (pi. ef) 
T47D 


13.5 


Heart 


19.2 


Breast ca. BT-549 


4 . 5 


Skeletal Muscle 


11.8 


Breast ca . MDA-N 


0 . 2 


Bone marrow 


10.4 


Ovary 


5 . 3 


Thymus 


6.5 


Ovarian ca. OVCAR-3 


19 . 6 


Spleen 


8.7 


Ovarian ca. OVCAR-4 


3.2 


Lymph node 


17.2 


Ovarian ca. OVCAR-5 


37 . 9 


Colorectal Tissue 


3.4 


Ovarian ca. OVCAR-8 


33.0 


Stomach 


21. 8 


Ovarian ca. IGROV-I 


1.5 


Small intestine 


30 . 6 


Ovarian ca. (ascites) 
SK-OV-3 


14 . 9 


Colon ca. SW480 


17.9 


Uterus 


5.8 


Colon ca.* SW620 
(SW480 met) 


49.7 


& A, M W ^ Ct 


72 . 7 


Colon ca. HT29 


17.9 


Prostate 


11.4 


Colon ca. HCT-116 


13.2 


Prostate ca . * (bone 
met) PC-3 


12.0 


Colon ca. CaCo-2 


100.0 


Testis 


12.0 


Colon ca. Tissue 
(OD03866) 


11.3 


Melanoma Hs688(A).T 


6.8 


Colon ca. HCC-2998 


62 . 0 


Melanoma* (met) 
Hs688(B) .T 


7 . 7 


Gastric ca.* (liver 
met) NCI-N37 


31 . 0 


Melanoma UACC-62 


0 . 1 


Bladder 


20.4 


Melanoma M14 


0.2 


Trachea 


5.4 


Melanoma LOX IMVI 


0.0 


Kidney 


58.2 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney (fetal) 


46.3 






Table 12HG. Panel 2.2 


Tissue Naiine 


Rel. Sxp. (%) 
Agl923, Run 
174285446 


Tissue Name 


Rel. Exp.(%) 
Agl923/ Run 
174285446 


Normal Colon 


17.3 


Kidney Margin 

(OD04348) 


100.0 


Colon cancer (OD06064) 


21.5 


Kidney malignant 


5.6 
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cancer (OD06204B) 




COXOn NeiirCfin (OD0bUD4} 


18 .3 


Kidney normal adjacent 
tissue (OD06204E} 


17 . 9 


Colon cancBr (OD06159) 


5 . 0 


Kidney Cancer 
(OD04450-01) 


41.8 




19 . 1 


Kidney Margin 
(OD04450-03) 


25 . 2 


Colon cancer (OD06297- 
04) 


l3 . O 


Kidney Cancer 8120613 


15 . 2 


Colon Margin (OD06297- 
015) 


9.3 


Kidney Margin 8120614 


12.8 


CC Gr.2 ascend colon 
(OD03921) 


9.4 


Kidney Cancer 9010320 


6.9 


CC Margin (OD03921) 


9.7 


Kidney Margin 9010321 


8.2 


Colon cancer metastasis 
(ODD 6 104) 


10.5 


Kidney Cancer 8120607 


18.2 


Lung Margin (OD06104) 


17.2 


Kidney Margin 8120608 


14.6 


Colon mets to lung 
(OD04451-01) 


33.9 


Normal Uterus 


29.1 


Lung Margin (OD04451- 
02) 


21.6 


uterine Cancer 064011 


11.5 


tformal Prostate 


6.7 


Normal Thyroid 


2.3 


Prostate Cancer 
(OD04410) 


2.3 


Thyroid Cancer 064 010 


12.5 


Prostate Margin 
(OD04410) 


8.4 


Thyroid Cancer A302152 


20.4 


Normal Ovary 


7.9 


Thyroid Margin A302153 


1.0 


Ovarian cancer 
(OD06283-03) 


9.0 


Normal Breast 


26.6 


Ovarian Margin 
(OD06283-07) 


4.8 


Breast Cancer 
(OD04566) 


2.0 


Ovarian Cancer 064008 


7.2 


Breast Cancer 1024 


20.9 


Ovarian cancer 
(OD06145) 


6.0 


Breast Cancer 
(OD04590-01) 


18.2 


Ovarian Margin 
{OD0S145) 


13.5 


Breast Cancer Mets 
{OD04590-03) 


12.5 


Ovarian cancer 
(OD06455-03) 


4.0 


Breast Cancer 
Metastasis (OD04655- 
05) 


6.3 


Ovarian Margin 
(OD0S455-07) 


7.9 


Breast Cancer 064006 


8.7 


Normal Lung 


9.7 


Breast Cancer 9100266 


11.0 


Invasive poor diff . 
lung adeno (OI3O4945-01 


19 . 6 


Breast Margin 9100265 


23 .5 


Lung Margin (OD04945- 

03) 


26.2 


Breast Cancer A209073 


6 . 1 


Lung Malignant Cancer 
(OD03126) 


8 . 3 


Breast Margin A2090734 


9 . 2 


Lung Margin (OD03126) 


7.9 


Breast cancer 
(OD06083) 


20 .2 


Lung Cancer {OD05014A) 


12.3 


Breast cancer node 
metastasis (OD06083) 


11.7 


Lung Margin (OD05014B) 


45.1 


Normal Liver 


5.3 


Lung cancer (OD06081) 


13 . 6 


Liver Cancer 1026 


5 .5 


Lung Margin (OD06081) 


8.7 


Liver Cancer 1025 


15.4 


Lung Cancer (OD04237- 
01) 


2.8 


Liver Cancer 6004-T 


11.0 


Lung Margin (OD04237- 


18.7 


Liver Tissue 6004-N 


5.4 
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1 




Ocular Melanoma 
Metastasis 


11.4 


Liver Cancer 6005-T 


12.4 


Ocular Melanoma Margin 
(Liver) 


7.4 


Liver Tissue 6005-N 


19 . 8 


Melanoma Metastasis 


6.5 


Liver Cancer 064003 


4.7 


Melanoma Margin (Lung) 


26.1 


Normal Bladder 


4.3 


Normal Kidney 


17.9 


Bladder Cancer 1023 


b . J 


Kxoney nucxear 
grade 2 (OD04338) 


33 . 9 


Bladder Cancer A302173 


6.7 


Kidney Margin (OD04338) 


14.8 


Normal Stomach 


36 .3 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


72.2 


Gastric Cancer 9060397 


5.2 


Kidney Margin (OD04339) 


17.9 


^triTTiAi^H MATCfln 90G0396 

O^^ULCl^41 llClJ.yiA* ^VvWJ^w 


20.4 


Kidney Ca, Clear cell 
type {OD04340) 


2.5 


Gastric Cancer 9060395 


9.2 


Kidney Margin (OD04340) 


22.4 


Stomach Margin 9060394 


14 . 9 


Kidney Ca, NUclear 
grade 3 (OD04348) 


6.3 


Gastric Cancer 064005 


6.7 



Table 12HH. Panel 4. ID 



Tissue Name 


Rel. Exp. (%) 
Ag4000, Run 
171492105 


Tissue Name 


Rel. Exp. (%) 
Ag4000, Run 

171492103 


Secondary Thi act 


27 . 0 


HUVEC IL-lbeta 


25.3 


Secondary Th2 act 


44.1 


HUVEC I FN gamma 


36.3 


Secondary Trl act 


34 . 9 


HUVEC TNF alpha + IFN 
gamma 


26 . 4 


Secondary Thl rest 


15.9 


HOVEC TNF alpha + IL4 


22.2 


Secondary Th2 rest 


25.0 


HUVEC IL-11 


19.3 


Secondary Trl rest 


21.3 


Lung Microvascular EC 

none 


63 . 7 


Primary Thl act 


8.4 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


34.6 


Primary Th2 act 


13.6 


Microvascular Dermal EC 
none 


18.0 


Primary Trl act 


10.9 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


14.0 


Primary Thl rest 


11.6 


Bronchial epithelium 
TNFalpha + iLlbeta 


8.2 


Primary Th2 rest 


14.1 


Small airway epithelium 
none 


11.5 


Primary Trl rest 


13.7 


Small airway epithelium 
TNFalpha + IL-lbeta 


14.1 


CD45RA CD4 lymphocyte 
act 


19.2 


Coronery artery SMC rest 


15.7 


CD45RO CD4 lymphocyte 
act 


10.4 


Coronery arteiry SMC 
TNFalpha + IL-lbeta 


15.7 


CDS lymphocyte act 


12 .4 


Astrocytes rest 


17.3 


Secondary CDS 
lymphocyte rest 


9.7 


Astrocytes TNFalpha + IL- 
lbeta 


17.2 


Secondary CDS 
lymphocyte act 


13 .7 


KU-812 (Basophil) rest 


46.7 


CD4 lymphocyte none 


8.0 


KU-812 (Basophil) 
PMA/ ionomycin 


100.0 


2ry Thl/Th2/Trl_anti- 
CD95 CHll 


31.9 


CCD1106 (Keratinocytes) 
none 


9.1 


LAK cells rest 


17.3 


CCD1106 (Keratinocytes) 


6.5 
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TNFalpha + IL-lbeta 




LAK cells IL-2 


14 .3 


Liver cirrhosis 


4.4 


LAK cells IL-2+IL-12 


15 .2 


NCI-H292 none 


20 . 9 


LAK cells IL-2-t-XFN 
gamma 


13 .7 


NCI-H292 IL-4 


33 .2 


LAK cells IL-2+ IL-18 


14.0 


NCI-H292 IL-9 


31.9 


LAK cells 
PMA/ ionomycin 


14 . 1 


NCI-H292 IL-13 


36 . 9 


NK Cells IL-2 rest 


67.4 


NCI-H292 IFN gamma 


26.6 


Two Way MLR 3 day 


18.6 


HPAEC none 


27.5 


Two Way MLR 5 day 


15.2 


HPAEC TNF alpha + IL-1 
beta 


34 .4 


Two Way MLR 7 day 


17.6 


Lung fibroblast none 


33.4 


PBMC rest 


27.9 


Lung fibroblast TNF alpha 

+ IL'l beta 


26.6 


PBMC PWM 


21.5 


Lung fibroblast IL-4 


23.3 


PBMC PHA-L 


12.7 


Lung fibroblast IL-9 


30.1 


Ramos (B cell) none 


0.2 


Lung fibroblast IL-13 


28.3 


Ramos <B cell) 
ionomycin 


0 . 3 


Lung fibroblast IFN gamma 


33 . 9 


B lymphocytes PWM 


7 , 9 


Dermal fibroblast CCD1070 
rest 


27 . 2 


B lymphocytes CD40L 
and IL-4 


/ . 9 


Dermal fibroblast CCD1070 
TNF alpha 


66 . 0 


EOL-1 dbcAMP 


32.5 


Dermal fibroblast CCD1070 
IL-l beta 


IS . 7 


EOL-1 dbcAMP 
PMA/ionomycin 


17.6 


Dermal fibroblast IFN 
gamma 


21. 9 


Dendritic cells none 


34.4 


Dermal fibroblast lL-4 


28.7 


Dendritic cells LPS 


40.9 


Dermal Fibroblasts rest 


26.6 


Dendritic cells anti- 
CD4 0 


67.3 


Neutrophils TNFa+LPS 


8.7 






Neutrophils rest 


21.9 


Monocytes LPS 


78 .5 


Colon 


7.5 


Macrophages rest 


45.4 


Lung 


39.8 


Macrophages LPS 


13.2 


Thymus 


26.8 


HUVEC none 


22.4 


Kidney 


40.3 


HUVEC Starved 


33.4 







Table 12HI. Panel 4D 



Tissue Name 


Rel. E3cp. (%) 
Agl923, Run 
158535645 


Tissue Name 


Rel. Exp. (%) 
Agl923, Run 
158535645 


Secondary Thl act 


14.3 


HUVEC IL-lbeta 


20.2 


Secondary Th2 act 


24.7 


HUVEC IFN gamma 


35.6 


Secondary Trl act 


27.5 


HUVEC TNF alpha + IFN 
gamma 


20.4 


Secondary Thl rest 


11.0 


HUVEC TNF alpha + IL4 


22.1 


Secondary Th2 rest 


16.4 


HUVEC IL-11 


18.7 


Secondary Trl rest 


12.3 


Lung Microvascular EC 

none 


26.6 


Primary Thl act 


8.4 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


20.9 


Primary Th2 act 


11.5 


Microvascular Dermal EC 
none 


22.4 


Primary Trl act 


10.2 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


18.9 
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Primary Thl rest 


53.2 


Bronchial epithelium 
TUPalnha 4- TIjlheta 


5.1 


Primary Th2 rest 


30.1 


Small airway epithelium 


6.7 


Primary Trl rest 


13.4 


Small airway epithelium 

TWCa 1 rvha m TT. - 1 hot" a 


20.6 


act 


10.5 


Coronery artery SMC rest 


18.7 


act 


17.3 


TNFalpha + IL-ibeta 


7.9 




S . 3 


no LvX \J\»y LaBB X Bo ^ 


26.8 


Secondary CDS 


9.8 


Astrocytes TOFalpha + IL- 

XUBUd 


20.4 


Secondary CDS 

xyiii^iAUiiiry Gi^L* 


25.0 


KU-812 (Basophil) rest 


43.5 


CD4 lyn^hocyte none 


7.9 


KU-812 (Basophil) 

DMA / nm\rmf^ ^ n 
trlPUXf xuiiuiiiy^xu 


100.0 


CD95 CHll 


25 .2 


none 


4 . 5 


LAK cells rest 


17.4 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


2.2 


LAK cells IL-2 


15.0 


Liver cirrhosis 


3.9 


LAK cells IL-2+IL-12 


14 .4 


Lupus kidney 


3.1 


LiAA CcXXS XJu~Z + J.rJM 

gamma 


20.2 


NCI-H292 none 


33 . 9 


liAK cells IL-2+ IL-18 


25.7 


NCI-H292 IL-4 


51.1 


LAK cells 
PMA/ionomycin 


11.9 


NCI-H292 IL-9 


36.3 


NK Cells IL-2 rest 


38.4 


NCI-H292 IL-13 


26.6 


Two Way MLR 3 day 


13.4 


NCI-H292 IFN gamma 


21.3 


Two Way MLR 5 day 


8.5 


HPAEC none 


18.7 


Two Way MLR 7 day 


8.7 


beta 


16.7 


PBMC rest 


18.4 


Lung fibroblast none 


18.3 


PBMC PWM 


27.2 


Lung fibroblast TNF alpha 
+ IL-1 beta 


13.4 


PBMC PHA-L 


11.9 


Lung fibroblast IL-4 


35.4 


Ramos (B cell) none 


0.7 


Lung fibroblast IIj-9 


18.3 


ionomycin 


1.1 


Lung fibroblast IL-13 


22 . 1 


o X y llLUllUOy trrll^l 




1 II ■ 1 iij 1_ y.tvt ^OLO L. X f X<l VJClllllLlCl 


29.3 


B lymphocytes CD4 0L 

aiiu xxi 4 


6.8 


Dermal fibroblast CCD1070 
rest 


20.3 


EOL-1 dbcAMP 


17.7 


Dermal fibroblast CCD1070 
TNF alpha 


64.6 


PMA/ionomycin 


20.6 


IL-l beta 


18.0 


Dendritic cells none 


25.7 


"D^TTTia T "Ft T^T'rt'hl a At* TTSTJ" 

gamma 


17.4 


Dendritic cells LPS 


36.6 


Dermal fibroblast IL-4 


19.2 


Dendritic cells anti- 
CD4 0 


33 . 0 


IBD Colitis 2 


0 . 5 


Monocytes rest 


63.3 


IBD Crohn ■ s 


0.0 


Monocytes LPS 


21.3 


Colon 


10. 8 


Macrophages rest 


41.5 


Lung 


21.5 


Macrophages LPS 


16.2 


Thymus 


34.4 


HOVEC none 


3.0 


Kidney 


27.5 
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Ihovec starved j 57.8 | | 

CNS_neurodegeneratioii_vl.O Summary: Ag4000 The CG95545-01 gene encodes a 
novel membrane receptor, and shows a significant downregulation in the AD temporal cortex 
compared to nondemented controls when CT values are analyzed by ANCOVA. The temporal 
cortex (Brodman area 21) shows severe neurodegeneration in Alzheimer's disease, though not as 
early as the hippocampus or entorhinal cortex.Thus, it is likely that this gene is downregulated 
during the process of neurodegeneration rather than the downregulation being a result of neuron 
loss. Levels in the brain are also moderate to high as determined by panels 1.2 and 
General_Screening_1.4. Thus this gene is an excellent small molecule target for the treatment of 
Alzheimer's disease. 

General_screening_panel_vl.4 Summary: Agl923 The CG95545-01 gene is 
ubiquitously expressed in the cancer cell lines used on this panel as well as the normal tissues. 
The highest level of expression is in the colon cancer CaCo-2 cell line (CT=27.3). This 
widespread expression suggests that the protein encoded by this gene is potentially useful for cell 
growth and survival. 

This panel further confirms the expression of this gene in the CNS. See panel 
CNS_Neurodegeneration for a discussion of utility of this gene in the central nervous system. 

Among metabolic tissues, highest expression of this gene is in the placenta and pancreas. 
Lower levels of expression are seen in adrenal, adipose, pituitary, thyroid, small intestine, 
stomach, fetal skeletal muscle, fetal liver, fetal kidney, fetal heart, heart, skeletal muscle, liver 
and kidney. Thus, peptide and antibody therapeutics using this gene product may also be used to 
modulate the development and/or physiological activities in these tissues. 

Furthermore, higher levels of expression in the fetal liver and lung (CTs=28-29) when 
compared to expression in the adult liver and lung (CTs=32-33) suggest that expression of this 
gene could be used to differentiate between adult and fetal sources of these tissues. In addition, 
the higher levels of expression in the fetal tissues suggests that the protein encoded by this gene 
may be involved in the development of the liver and lung and thus may be useful in treatment of 
diseases of these organs in the adult. 

Panel 1.2 Summary: Ag729 The CG95545-01 gene is ubiquitously expressed in the 
cancer cell lines used on this panel as well as the normal tissues. The highest level of expression 
is in the CaCo-2 cell line (CT=24). Both of these observations are in excellent agreeement with 
the results from General_screening_panel_vl.4. This expression profile suggests that expression 
of this gene is potentially useful for cell growth and survival. 
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Among metabolically relevant tissues, highest expression is seen in the placenta, 
followed by the kidney, fetal kidney, pituitary, pancreas, small intestine, stomach and thyroid. 
Relatively high levels of expression according to the CT value are also seen in heait, skeletal 
muscle, liver and fetal liver. Thus, peptide and antibody therapeutics using this gene product may 
also be used to modulate the development and/or physiological activities in these tissues. 

This panel also confirms the expression of this gene in the CNS. See panel 
CNS_Neurodegeneration for a discussion of utility of this gene in the central nervous system. 

Panel 22 Summary: Agl923 The CG9554S-01 gene is expressed at a low level in all 
normal and tumor samples on this panel. The highest level of expression is seen in a sample of 
normal adjacent kidney CT=29.6). A distinct difference is seen m gastric cancer where normal 
tissues express it at a slightly higher level than gastric tumors. Thus, expression of this gene 
could potentially be used as a marker for gastric tumors. 

Panel 4.1D Summary: Ag 4000 The highest expression of the CG95545-01 transcript is 
found in Ku-812 after treatment with PMA and ionomycin(CT=27.4), a condition that stimulates 
the release of mediators such as histamine and proteases that are responsible for the 
symptomatology of diverse atopic diseases. This transcript is also expressed in a wide range of 
cells that participate in the immune response (monocytes, T, B and NK cells)and inflammatory 
processes (dermal and lung fibroblasts). Therefore, modulation of the expression or activity of 
the protein encoded by this transcript through the application of antibodies or peptides 
therapeutics may be beneficial for the treatment of lung inflammatory diseases such as asthma, 
and chronic obstructive pulmonary diseases, inflammatory skin diseases such as psoriasis, atopic 
dermatitis, ulcerative dermatitis, ulcerative colitis and autoimmune diseases such as Crohn's 
disease, lupus erythematosus, rheumatoid arthritis and osteoarthritis. 

Panel 4D Summary: Ag4000 Expression of the CG95545-01 transcript is ubiquitous 
among the samples on this panel. Please see Panel 4. ID for discussion of utility of this gene in 
the immune/inflammatory response. 

I. CG55746-01 and CG55746_05: Butyrophilin-like Protein 

Expression of gene CG55746-01 and variant CG55746_05 was assessed using the 
primer-probe set Ag2361, described in Table 12IA. Results of the RTQ-PCR runs are shown in 
Tables 12IB, 12IC and 12ID. 



Table 12IA . Probe Name Ag23 6l 



Primers 


Sequences 


Iiength 


Start Position 


Forward 


5 ' -acaccgtgaaagagccactt-3 ' (SEQ 
ID NO: 170) 


20 


222 


Probe 


TET-5 ' -cctagggaaggcctcgttccaca- 

3'-TAMRA (SEQ ID NO: 171) 


23 


2S1 



Reverse 


5 ' - ccctcacttggacttgaggta- 3 ' (SEQ 
ID NO: 172) 


21 


284 



Table 12IB. Panel 1.3D 



Tissue Name 


Rel. E3cp. (%) Ag2361, 
Run 156815394 




Rel. Exp. (%) Ag2361, 
Run 156815394 


Liver adenocarcinoma 


3.0 


Kidney (fetal) 


0.5 


Pancreas 


0.5 


Renal ca. 786-0 


1.8 


Pancreatic ca. CAP AN 2 


0 . 0 


Renal ca. A4 98 


19.5 


Adrenal gland 


2.9 


Renal ca. RXF 3 93 


1.3 


Thyroid 


3.1 


Renal ca. ACHN 


1.1 


Salivary gland 


2.8 


Renal ca. UO-31 


26. 1 


Pituitary gland 


0.8 


Renal ca. TK-lO 


0.1 


Brain (fetal) 


1.0 


Liver 


2.2 




T n 
X . / 


Liver (fetal) 


S . b 


Brain (amygdala) 


2.8 


Liver ca. 

Knepauoujiasu/ riepu^ 


0.0 


Brain (cerebellum) 


0.3 


Lung 


33.0 


Brain (hippocampus) 


5.6 


Lung (fetal) 


1.2 


Brain (substantia 


1 . 1 


Lung ca. (small 


0 . 0 


nigra) 




cell) LX-l 




Brain (thalamus) 


1 . 1 


Lung ca. (small 
cell) NCI-H69 


0 . 3 


Cerebral Cortex 


3 . 7 


L\ing ca. (s.cell 
var.) SHP-77 


0.3 


Spinal cord 


2 . 9 


Lung ca. (large 
cell) NCI -H4 SO 


3 . 7 


glio/astro U87-MG 


41.2 


Lung ca. (non-sm. 
cell) A549 


0 . 2 


glio/astro U-118-MG 


100.0 


Lung ca. (non- 
s.cell) NCI-H23 


0. 0 


astrocytoma SW1783 


22.5 


Lung ca. (non- 
s.cell) HOP- 62 


11.7 


neuro*; met SK-N-AS 


10.4 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


16.2 


Lung ca. (squam.) SW 

900 


1.5 


astrocytoma SNB-75 


25.9 


Lung ca. (squam.) 


0.0 


glioma SNB-19 


12.6 


Mammary gland 


10.2 


glioma U25i 


6.7 


Breast ca.* (pl.ef) 


1.0 


glioma SF-295 


21.3 


MDA-MB-231 


67.4 


Heart (retal) 


1 . 1 


Breast ca.* (pl.ef) 
T47D 


0.3 


Heart 


2.5 


Breast ca. BT-549 


70.7 


Skeletal muscle 

(fetal) 


8.3 


Breast ca. MDA-N 


2.2 


Skeletal muscle 


1.0 


Ovary 


4.1 


Bone marrow 


5.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


8.4 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


54.0 


Ovarian ca. OVCAR-5 


0.5 


Lymph node 


14 .4 


Ovarian ca. OVCAR-8 


0.2 


Colorectal 


4.0 


Ovarian ca. IGROV-l 


0.0 


Stomach 


4.7 


Ovarian ca.* 
(ascites) SK-OV-3 


2,5 
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Small intestine 


4.8 


[Jterus 


4 . 7 


Colon ca. SW480 


0.3 


Plancenta 


19.5 


Colon ca.* SW620(SW480 
met) 


1.7 


Prostate 


1. 4 


Colon ca. HT29 


0.0 


Prostate ca . * (bone 
Tiet)PC-3 


0 . 7 


Colon ca. HCT-116 


0.3 


Testis 


1.0 


Colon ca. CaCo-2 


0.0 


vielanoma Hs68B(A) .T 


20 .2 


Colon ca. 
tissue (0003866) 


8.5 


Melanoma* (met) 
Hse88(B) .T 


9.2 


Colon ca. HCC-2998 


0.2 


Melanoma TlACC-62 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


1.2 


Melanoma M14 


0 . 2 


Bladder 


4.0 


vielanoma LOX IMVI 


12.1 


Trachea 




Melanoma* (met) SK- 
HEL-5 


0.0 


Kidney 


0.5 


Adipose 


7.0 


Table 12IC. Panel 2D 


Tlssuo NamB 


Rel. Exp.(%) 
Agz^oi f Aim 
156823761 


Tissue Name 


Rel. Exp. (%) 
Ag2361, Run 
156823761 


t^ormal Colon 


38.7 


Kidney Margin 8120608 


2.4 


CC Well to Mod Diff 
(OD03866) 


10.5 


Kidney Cancer 8120613 


1.6 


CC Margin (0DO3 866) 


6.1 


Kidney Margin 8120614 


3.2 


CC Gr.2 rectosigmoid 
(OD03868) 


6.1 


Kidney Cancer 9010320 


26.2 


CC Margin (OD03868) 


3.8 


Kidney Margin 9010321 


7.1 


CC Mod Diff (ODO3920) 


6.7 


Normal Uterus 


8.0 


CC Margin (ODO3920) 


6.7 


Uterus Cancer 064011 


18.4 


CC Gr.2 ascend colon 
(OD03921) 


12 . z 


Normal Thyroid 


2 . 9 


CC Margin (OD03 921) 


7.7 


Thyroid Cancer 064010 


32.1 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


27.2 


Thyroid Cancer 
A302152 


6.5 


Liver Margin (ODO4309) 


50.7 


Thyroid Margin 
A302153 


14.2 


Colon mets to lung 
(OD04451-01) 


16.7 


Normal Breast 


39 .5 


Lving Margin (OD04451-02) 


33.0 


Breast Cancer | i p a 
(OD04566) I 


ITormal Prostate 6546-1 


3.9 


Breast Cancer 
(OD04590-01) 


2S .2 


Prostate Cancer 
(OD04410) 


12.8 


Breast Cancer Mets 
(OD04590-03) 


45.1 


Prostate Margin 

(OD04410) 


19.1 


Breast Cancer 
Metastasis (OD04655- 
05) 


24 .0 


Prostate Cancer 
(OD04720-01) 


13 . 0 


Breast Cancer 064006 


28 . 9 


Prostate Margin 
(OD04720-02) 


16.0 


Breast Cancer 1024 


13.5 


Normal Lung 061010 


94.0 


Breast Cancer 9100266 


15.9 


Lung Met to Muscle 
(0D04286) 


62 . 9 


Breast Margin 9100265 


9.5 


Muscle Margin (OD04286} 


14.1 


Breast Cancer A209073 


9.3 
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Lung Malignant Cancer 

(OD03126) 


26 . 1 


Breast Margin 
A2090734 


A A 
U . 4 


Lung Margin (OD03126) 


52.9 


Normal Liver 


12.2 


Lung Cancer (OD04404) 


73.7 


Liver Cancer 064 003 


6.3 


Lung Margin (OD04404) 


38.7 


Liver Cancer 1025 


17. 7 


Lung Cancer (OD04565) 


17 . 7 


Liver Cancer 1026 


6.3 


Lung Margin (OD0456S) 


34.6 


Liver Cancer 6004 -T 


20.4 


Lung Cancer (OD04237-01) 


94 . 0 


Liver Tissue 6004-N 


17.8 


Lung Margin (OD04237-02) 


62.9 


Liver Cancer 6005-T 


8.2 


Ocular Mel Met to Liver 
(ODO4310) 


4.7 


Liver Tissue 6005-N 


14.3 


Liver Margin (ODO4310) 


25.5 


Normal Bladder 


23.5 


(OD04321) 


12 . 6 


Bladder Cancer 1023 


4.2 


Lung Margin (OD04321) 


100.0 


Bladder Cancer 
A302173 


44.8 


Normal Kidney 


27.4 


Bladder Cancer 
(OD04718-01) 


53.2 


Kidney Ca, Nuclear grade 
2 (OD04338) 


29.1 


Bladder Normal 
Adjacent (OD04718-03) 


42.9 


Kidney Margin (OD04338) 


18.7 


Normal Ovary 


1.4 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


14.7 


Ovarian Cancer 064008 


43. iz 


Kidney Margin (OD04339) 


14.5 


Ovarian Cancer 
(OD047S8-07) 


32.3 


Kidney Ca, Clear cell 
type (OD04340) 


46.3 


Ovary Margin 
(OD04768-08) 


14 .2 


Kidney Margin (OD04340) 


23.3 


Normal Stomach 


16.7 


3 {OD04348) 


27.0 


Gastric Cancer 
9060358 


14.4 


Kidney Margin (OD04348) 


26.6 


Stomach Margin 
9060359 


12.2 


01) 


20.2 


Gastric Cancer 
9060395 


18.6 


I\±Llllcy rldl-^XXl \\JU\j^O 

03)' 


1.5 


Stomach Margin 
9060394 


12.9 


Kidney Cancer (OD04450- 
01) 


0.4 


Gastric Cancer 

9060397 


15.6 


Kidney Margin (OD04450- 
03) 


13.5 


Stomach Margin 
9060396 


9.7 


Kidney Cancer 8120607 


1.8 


Gastric Cancer 064005 


40.6 



Table 12ID. Panel 4D 



Tissue Name 


Rel. S39.(%) 
Ag2361, Run 
156823763 


Tissue Name 


Rel. Bxp. (%) 
Ag2361/ Run 
156823763 


Secondary Thl act 


1.8 


HOVEC IL-lbeta 


17.6 


Secondary Th2 act 


5.7 


HUVEC lETl gamma 


38.2 


Secondary Trl act 


6.8 


HOVEC TNF alpha + IFN 
gamma 


72.7 


Secondary Thl rest 


4.4 


HUVEC TNF alpha + IL4 


61.1 


Secondary Th2 rest 


4.3 


HUVEC IL-11 


4.5 


Secondary Trl rest 


4.3 


Lung Microvascular EC 
none 


15.2 


Primary Thl act 


0.3 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


45.4 


Primary Th2 act 


1.2 


Microvascular Dermal EC 
none 


34.9 
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*5 O 
^ . Z 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


57 . 4 


Irf xnicLf jr XIl± C^€SU 


1 O A 
. U 


Bronchial epithelium 
TNFalpha + ILlbeta 


0 . 4 




A A 


Small airway epithelium 
none 


8 . 1 


tr L X IllAX J/ x.caL< 




Small airway epithelium 
TNFalpha IL-lbeta 




CD45RA CD4 lymphocyte 
act 


33.2 


Coronary artery SMC rest 


41.2 


CD45RO CD4 lymphocyte 

act 


3 . 0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


39.5 


CDS lymphocyte act 


1.2 


Astrocytes rest 


17.8 


Secondary CDS 
lymphocyte rest 


O 1 

^ . J 


Astrocytes TNFalpha + IL- 
lbeta 


41 . 2 


Secondary CDS 
lymphocyte act 




]^u~axA \DciSopnxx) resc 


A A 


\mU^ xyrnpziocjr none 


U.J 


KU-812 (Basophil) 
PMA/ionomycin 


0 . 2 


2ry Thl/Th2/Trl_5mti- 
CD95 CHll 


4.6 


CCD1106 (Keratinocytes) 
none 


9.8 


LAK cells rest 


27 .5 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


4.2 


LAK cells IL-2 


4.5 


Liver cirrhosis 


1.6 


LAK cells IL-2+IL-12 


4.4 


Lupus kidney 


0.4 


LAK cells IL-2+IFN 
gamma 


13 .2 


NCI-H292 none 


2 . 1 


LAK cells IL-2+ IL-18 


8.4 


NCI-H292 IL-4 


17.2 


LAK cells 
PMA/ionomycin 


16.8 


NCI-H292 IL-9 


2.9 


MK Cells IL-2 rest 


1.0 


NCI-H292 IL-13 


9.2 


Two Way MLR 3 day 


13 .2 


NCI-H292 lEN gamma 


18.4 


Two Way MLR 5 day 


4.9 


HPAEC none 


21.8 


Two Way MLR 7 day 


2.2 


HPAEC TNF alpha + IL-I 
beta 


79 . 6 


PBMC rest 


0.4 


Lung fibroblast none 


17.4 


PBMC PWM 


17.0 


Lung fibroblast TNF alpha 
+ IL-l beta 


18 . 9 


PBMC PHA-L 


3.0 


Lxing fibroblast IL-4 


61.6 


Ramos (B cell) none 


3.6 


Lung fibroblast IL-9 


42.0 


Ramos (B cell) 
ionomycin 


15.0 


Lung fibroblast IL-13 


29.5 


B lymphocytes PWM 


9.0 


Lung fibroblast IFN gamma 


100.0 


B lymphocytes CD40L 
and IL-4 




Dermal fibroblast CCD1070 
rest 


Co o 

DO . O 






Dermal fibroblast CCD1070 
TNF alpha 


96 . 6 


EOL-1 dbcAMP 
PMA/ ionomycin 


0.3 


Dermal fibroblast CCD1070 
IL-l beta 


50.7 


Dendritic cells none 


29 . 7 


Dermal fibroblast IFN 

gamma 


26.2 


Dendritic cells LPS 


43 . 2 


Dermal fibroblast IL-4 


36.9 


Dendritic cells anti- 

CD4 0 


10.5 


IBD Colitis 2 


0.3 


Monocytes rest 


0.4 


IBD Crohn's 


0.6 


Monocytes LPS 


8.8 


Colon 


4.5 


Macrophages rest 


15.8 


Lung 


7.8 
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Macrophages LPS 


13.6 


Thymus 


3.1 


HDVEC none 


11.0 


Kidney 


17.3 


HUVEC starved 


31.6 







Panel 1.3D Summary: Ag2361 The CG5S746-01 gene is expressed at a moderately 
high level in brain, breast and renal cancer cell lines compared to the normal tissue, with highest 
expression in a brain cancer cell line (CT=28.5). Hence, the expression of this gene could be of 
use as a marker for different grades/ types of brain cancer, renal cancer and breast cancer that 
were used in the derivation of these cell lines. In addition, therapeutic inhibition of the activity of 
the product of this gene, through the use of small molecule drugs, may be usefiil in the therapy of 
brain, renal and breast cancer. 

Among metabolic tissues, expression of this butyrophilin-like gene is highest in the 
placenta, with lower levels in fetal skeletal muscle, adipose, stomach, small intestine, adrenal, 
thyroid, heart, liver and fetal liver. This molecule may be involved in the interaction of the 
immune system with these organs and modulation of this gene product by peptide and antibody 
therapeutics may alleviate disorders originating in these tissues. 

This gene, a butyrophilin homolog, shows moderate to low expression in the CNS. 
Butyrophilin has been shown to modulate the immune response in multiple sclerosis, suggesting 
that this protein may be useful in the treatment of this disease or other diseases associated with 
immune system-induced myelin damage. 

References: 

Stefferl A, Schubart A, Storch2 M, Amini A, Mather I, Lassmann H, Linington C. 
Butyrophilin, a milk protein, modulates the encephalitogenic T cell response to myelin 
oligodendrocyte glycoprotein in experimental autoinunune encephalomyelitis. J Immunol 2000 
Sep l;165(5):2859-65 

Experimental autoimmune encephalomyelitis (EAE) induced by sensitization with myelin 
oligodendrocyte glycoprotein (MOG) is a T cell-dependent autoimmune disease that reproduces 
the inflammatory demyelinating pathology of multiple sclerosis. We report that an 
encephalitogenic T cell response to MOG can be either induced or alternatively suppressed as a 
consequence of immunological cross-reactivity, or "molecular mimicry" with the extracellular 
IgV-like domain of the milk protein butyrophilin (BTN). In the Dark Agouti rat, active 
immunization with native BTN triggers an inflammatory response in the CNS characterized by 
the formation of scattered meningeal and perivascular infiltrates of T cells and macrophages. We 
demonstrate that this pathology is mediated by a MHC class Il-restticted T cell response that 
cross-reacts with the MOG peptide sequence 76-87, 1 GEG KVA LRIQ N (identities underlined). 
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Conversely, molecular mimicry with BTN can be exploited to suppress disease activity in MOG- 
induced EAE. We demonstrate that not only is EA£ mediated by the adoptive transfer of 
MOG74-90 T cell lines markedly ameliorated by i.v. treatment with the homologous BTN 
peptide, BTN74-90, but that this protective effect is also seen in actively induced disease 
following transmucosal (intranasal) administration of the peptide. These results identify a 
mechanism by which the consumption of milk products may modulate tiie pathogenic 
autoimmune response to MOG. 

Panel 2D Summary: Ag236I The CGS5746-01 gene is ubiquitously expressed in all 
tissues in this panel, with highest expression in normal lung tissue adjacent to a tumor 
(CT=28.4). There is significantly higher expression in normal limg tissue compared to 
melanomas that have metastasized to lung. Thus, the expression can be used to differentiate 
between normal lung tissue and metastatic melanomas. 

Panel 4D Summary: Ag 2361 The CG55746-01 transcript is ubiquitously expressed at 
moderate levels in all cell types of this panel, with highest expression of this transcript is found 
in lung fibroblasts upon IFN g treatment(CT=26.8). High levels of expression are also seen in 
dermal fibroblasts treated with TNF-a , HUVEC treated with TNF-a and IFNg and small airway 
epithelium treated with TNF-a and IL-lb. In all these cell types, the expression of this transcript, 
although constitutive, is dramatically up-regulated upon treatment with the potent inflammatory 
cytokines TNF-a and IFNg, suggesting a role for the protein encoded by this transcript in these 
cell types during inflammation. Therefore, modulation of this gene product by antibodies or 
small molecules therapeutics may be beneficial for the treatment of the symptoms associated 
with the inflammatory processes observed in asthma, chronic obstructive pulmonary diseases and 
psoriasis. 

J. CG50329-01: BUTYROPHILIN-like protein 

Expression of gene CG50329-01 was assessed using the primer-probe sets Ag2563 and 
Ag2563b, described in Tables 12JA and 12JB. Results of the RTQ-PCR runs are shown in 
Tables 12JC, and 12D. 



Table 12 JA . Probe Name Ag2563 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 ' -atgcagtcattccctcactgt-3 ' SEQ ID 
NO: 173 


21 


65 


Probe 


TET-5 ' -tccttgaactcctgacctcaggcaat-3 ' - 
TAMRA SEQ ID NO: 174 


26 


110 


Reverse 


5 ' -gtgacatcaaagtcagctttcc-3 ' SEQ ID 
NO: 175 


22 


137 



Table 12 JB . Probe Name Ag2563b 



Primers j ■ Sequences j Length | Start Position 
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Forward 


5 ' -atgggaaagctgactttgatg-3 ' SEQ ID 

NO: 17S 


21 


134 


Probe 


TET-5 ' -ctcatgcccctattctggctatggct-3 • - 
TAMRA SEQ ID NO: 177 


26 


164 


Reverse 


5 ' -ggaacagctggcactgtaact-3 • SEQ ID 
NO: 178 


21 


203 



Table 12JC . General_screening_panel_vl . 4 



Tissue Name 


Ral. Bacp. (%) Ag2563b, 
Run 216607737 


Tissue Name 


Rel. Bxp.(%) Ag2563b, 


Adipose 


0.0 


Renal ca. TK-lO 


1.9 


Melanoma* 
Hs688(A) .T 


0.0 


Bladder 


0.4 


Melanoma* 

ITo C O Q / Q \ f 
XlSOOO \D) . 1 


0.4 


Qastric ca. (liver 
met.) NCI-N87 


7.9 


Melanoma* M14 


n (\ 

w • w 


Gastric ca KATO III 


0.0 


Mexanoiua^ ijUAj-irivi, 


Mat 


Colon ca SW-94fi 


0 . 0 


Melanoma* bK-Mtij-b 






0 . 7 


Squamous cell 
carcinoma SCC-4 


0.0 


SW620 


1.0 


Testis Pool 


0.4 


Colon ca. HT2 9 


0.5 


Prostate ca . * (bone 

met) PC- 3 


0.5 


Colon ca. HCT-116 


0 . 8 


Prostate Pool 


0.6 


Colon ca. CaCo-2 


0.6 


Placenta 


0.0 


Colon cancer tissue 


1.0 


Uterus Pool 


0.4 


Colon ca. SW1116 


0.3 


Ovarian ca. OVCAR-3 


2.5 


Colon ca. Colo- 2 05 


0.5 


Ovarian ca. SK-OV-3 


1.4 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR-4 


0.6 


Colon Pool 


0.4 


Ovarian ca. OVCAR-5 


8.8 


Small Intestine Pool 


0.8 


Ovarian ca. IGR0V"1 


1 7 


nmn r*y\ Pool 


1.2 


Ovarian ca. OVCAR-8 


0.6 


Bone Marrow Pool 


0.5 


Ovary- 


0.0 


Fetal Heart 


0 . 3 


Breast ca. MCF-7 


3.7 


Heart Pool 


0.0 


Breast ca. MDA-MB- 
231 


0.3 


Lymph Node Pool 


0 . 8 


Breast ca. BT 549 


1.9 


Fetal Skeletal Muscle 


o.s 


Breast ca. T47D 


7.0 


Skeletal Muscle Pool 


0 . 0 


Breast ca. MDA-N 


2.5 


Spleen Pool 


2 . 3 


Breast Pool 


0 . 3 


Thymus Pool 


1.0 


Trachea 


0.1 


CNS cancer 
(glio/astro) U87-MG 


3.1 


Lung 


0.4 


CNS cancer 

(glio/astro) U-118-MG 


2 . 2 


Fetal Lung 


4 . 3 


CNS cancer (neuro;met) 
SK-N-AS 


0.0 


Lung ca. NCI-N417 


0.0 


CNS cancer (astro) SF- 
539 


0.4 


Lung ca. LX-1 


0.5 


CNS cancer (astro) 
SNB-75 


2.3 


Lung ca. NCI-H146 


0.0 


CNS cancer (glio) SNB- 
19 


1.9 


Lung ca. SHP-77 


0 . 1 


CNS cancer (glio) SF- 
295 


2.8 


Lung ca. A549 


0.3 


Brain (Amygdala) Pool 


0.0 


Lung ca. NCI-H52 6 


0.0 


Brain (cerebellum) 


0.0 


Lung ca. NCI-H23 


4.5 


Brain (fetal) 


0.5 
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Lung ca. HCI-H460 


1.0 


Brain (Hippocampus ) 
Pool 


0.0 


Lung ca. HOP- 62 


0.0 


Cerebral Cortex Pool 


0.0 


Lung ca. NCI-H522 


6-7 


Brain (Substantia 
nigrs) Pool 


0.0 


Liver" 


0 . 0 






Fetal Liver 


100 . 0 


Brain (whole) 


0 G 


Liver ca . HepG2 


0 . 0 


Spinal Cord Pool 


0 . 9 


Kidney Pool 


1 . 1 


Adrenal Gland 


0 0 


Fetal Kidney 


0.2 


Pituitary gland Pool 


0.4 


Renal ca. 786-0 


0.0 


Salivary Gland 


0 . 0 


Renal ca. A498 


0.2 


Thyroid (female) 


0.0 


Renal ca. ACHN 


0.4 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 


0.0 


Pancreas Pool 


0.2 



Table 12 JD. Panel 4 . ID 



Tissue Name 


Rel. Bxp. (%) 
Ag2563b, Run 
172226101 


Tissue Name 


Rel. Exp. (%) 
Ag2563b, Run 
172226101 


Secondary Thl act 


0.9 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC I FN gamma 


0,0 


Secondary Trl act 


0. 0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


1.0 


HUVEC TNP alpha + IL4 


0.0 


Secondary Th2 rest 


1.5 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0 . 0 


Lung Microvascular EC 
none 


0.8 


Primary Thl act 


2 . 3 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0 . 4 


Microvascular Dermal EC 
none 


0 . 0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0 . 0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.7 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.7 


Primary Trl rest 


2.8 


Small airway epithelium 
TNFalpha + IL-lbeta 


2.0 


CD45RA CD4 lymphocyte 
act 


1.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 lymphocyte 
act 


0.4 


Coronery artery SMC 
TNFalpha + IL-lbeta 


1.0 


CDS lymphocyte act 


1.7 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


2.5 


Astrocytes TNFalpha + IL- 
lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


29.7 


CD4 lymphocyte none 


0.8 


KU-812 (Basophil) 
PMA/ionomycin 


11.0 


2ry Thl/Th2/Trl_anti- 
CD95 CHll ~ 


2.7 


CCDiios (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.4 


CCDllOS (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.9 


Liver cirrhosis 


0.0 


LAK cells IL-2+IL-12 


0.0 


NCI-H292 none 


2.3 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292 IL-4 


2.4 



28S 



LAK cells IL-2+ IL-18 


0.8 


NCI-H292 IL-9 


2.0 


LAK cells 
PMA/ ionomycin 


0 . 0 


NC1-H292 IL-13 


1.5 


NK Cells IL-2 rest 


0.7 


NCI-H292 IFM gamma 


2.6 


Two Way MLR 3 day 


2.0 


HPAEC none 


0.0 


Two Way MLR 5 day 


0 . 0 


HPAEC TNF alpha + IL-1 

beta 


0.0 


Two Way MLR 7 day 


1.8 


Lung fibroblast none 


0.9 


PBMC rest 


1.9 


Lung fibroblast TMF alpha 
+ IL-l beta 


0.9 


PBMC PHM 


0.8 


Lung fibroblast IL-4 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-13 


3-0 


Ramos (B cell) 
ionomycin 


0 . 0 


Lung fibroblast IFN gamma 


5 . 3 


B lymphocytes PWM 


0 . 0 


Dermal fibroblast CCD1070 
rest 


2 . 5 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast CCD1070 
TNF alpha 


2 . 8 


EOL-1 dbcAMP 


0 . 8 


Dermal fibroblast CCD107 0 
IL-1 beta 


0, 0 


EOL-1 dbcAMP 
PMA/ionomycin 


0 . 0 


Dermal fibroblast IFN 
gamma 


5 . 1 


Dendritic cells none 


1.7 


Dermal fibroblast IL-4 


0.7 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


2.1 


Dendritic cells anti- 
CD40 


0.0 


Neutrophils TNFa+LPS 


0.6 


Monocytes rest 


0 . 0 


Neutrophils rest 


0 . 8 








2 . 0 


Macrophages rest 


0.0 


Lung 


9.0 


Macrophages LPS 


0.0 


Thymus 


20.7 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC Starved 


0.0 







CNS_neurodegeneratioii_vl.O Summary: Ag2563 Expression of the CG50329-01 
gene is insignificant/undetectable in all samples on this panel. (Data not shown.) 



G^neral_screening^panel_vl .4 Summary: Ag2S63b Highest expression of the 
CG50329-01 gene is seen in fetal liver (CT=28.1). Thus, this gene may be involved in 
development of the liver and may be used to differentiate fetal and adult liver. In addition, 
peptide or antibody therapeutics may be used to modulate the activity of its gene product to 
influence development or flinction of the liver. 

This gene is expressed at a low level in most of the cancer cell lines and normal tissues 
on this panel. Lung and ovarian cancer cell lines express this gene at a higher level than the 
normal lung and ovary tissues. Hence, expression of this gene can be used as a diagnostic marker 
for the lung and oveirian cancers used for the derivation of these cell lines. 
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This gene encodes a novel butyrophilin-like protein with low expression in the spinal 
cord. Butyrophilin has been shown to modulate the immune response in multiple sclerosis, 
suggesting that this protein may be useful in the treatment of this or other diseases associated 
with immune system-induced myelin damage. 

References: 

Stefferl A, Schubart A, Storch2 M, Amini A, Mather I, Lassmann H, Linington C. 
Butyrophilin, a milk protein, modulates the encephalitogenic T cell response to myelin 
oligodendrocyte glycoprotein m experimental autoimmune encephalomyelitis. J Immunol 2000 
Sep l;165(5):2859-65 

Experimental autoimmune encephalomyelitis (EAE) induced by sensitization with myelin 
oligodendrocyte glycoprotein (MOG) is a T cell-dependent autoimmune disease that reproduces 
the inflammatory demyelinating pathology of multiple sclerosis. We report that an 
encephalitogenic T cell response to MOG can be either induced or alternatively suppressed as a 
consequence of immunological cross-reactivity, or "molecular mimicry" with the extracellular 
IgV-like domain of the milk protein butyrophilin (BIN)- In the Dark Agouti rat, active 
immunization with native BTN triggers an inflammatory response in the CNS characterized by 
the formation of scattered meningeal and perivascular infiltrates of T cells and macrophages. We 
demonstrate that this pathology is mediated by a MHC class Il-restricted T cell response that 
cross-reacts with the MOG peptide sequence 76-87, 1 GEG KVA LRIQ N (identities underlined). 
Conversely, molecular mimicry with BTN can be exploited to suppress disease activity in MOG- 
induced EAE. We demonstrate that not only is EAE mediated by the adoptive transfer of 
MOG74-90 T cell lines markedly ameliorated by i.v. treatment with the homologous BTN 
peptide, BTN74-90, but that this protective effect is also seen in actively induced disease 
following transmucosal (intranasal) administration of the peptide. These results identify a 
mechanism by which the consumption of milk products may modulate the pathogenic 
autoimmime response to MOG. 

Panel 13D Summary: Ag2563 One experiment with this probe and primer set failed 
along with the genomic DNA control. (Data not shown.) 

Panel 2D Summary: Ag2563 Ag2563 Expression of the CG50329-01 gene is 
low/undetectable in all samples on this panel. (CTs>35)(Data not shown.) 
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Panel 4.1D Summary: Ag 2563b: The highest expression of the CG50329-01 transcript 
is found in kidney, thymus and lung. Thus, the protein encoded by this transcript may play an 
important role in the normal homeostasis of these tissues. This gene is also expressed in KU-812, 
a basophil cell line. This cell type is involved in atopic diseases such as asthma, contact 
dermatitis and other inflammatory diseases such as inflammatory bowel disease. Therefore, 
antibodies or small molecule therapeutics designed with the protein encoded by this transcript 
may be important for maintaining or restoring normal function to thymus and lung during 
inflammation and in particular for the treatment of asthma, inflammatory bowel disease and 
allergies. 

Panel 4D Summary: Ag2563 Two experiments with this probe and primer set failed 
along with the genomic DNA control. (Data not shown.) 

Example 3. SNP analysis of NOVX clones 

SeqCallingTM Technology: cDNA was derived finm various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
developmental states firom different donors. Samples were obtained as whole tissue, cell lines, 
primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 
treated with biological or chemical agents that regulate gene expression for example, growth 
factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 
proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled with themselves 
and with public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling 
database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human samples. Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the assembly 
was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants such as 
splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A SNP 
can arise in several ways. For example, a SNP may be due to a substitution of one nucleotide for 
another at the polymorphic site. Such a substitution can be either a transition or a transversion. A 
SNP can also arise from a deletion of a nucleotide or an insertion of a nucleotide, relative to a 
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reference allele. In this case, the polymorphic site is a site at which one allele bears a gap with 
respect to a particular nucleotide in another allele. SNPs occurring within genes may resuh in an 
alteration of the amino acid encoded by the gene at the position of the SNP. Intragenic SNPs may 
also be silent, however, in the case that a codon including a SNP encodes the same amino acid as 
a result of the redundancy of the genetic code. SNPs occurring outside the region of a gene, or m 
an intron within a gene, do not result in changes in any amino acid sequence of a protein but may 
result in altered regulation of the expression pattern for example, alteration in temporal 
expression, physiological response regulation, cell type expression regulation, intensity of 
expression, stability of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation m 
assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both ends 
of an alignment; Window size (number of bases in a view) is 10; The allowed number of 
mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 
number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly and 
displays SNP positions, associated individual variant sequences in the assembly, the depth of the 
assembly at that given position, the putative assembly allele frequency, and the SNP sequence 
variation. Sequence traces are then selected and brought into view for manual validation. The 
consensus assembly sequence is imported into CuraTools along with variant sequence changes to 
identify potential amino acid changes resulting from the SNP sequence variation. Comprehensive 
SNP data analysis is then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for 
Pyrosequencing can be found in: Alderbom et al. Determination of Single Nucleotide 
Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research. 10, 
Issue 8, August. 1249-1265. In brief, Pyrosequencing is a real time primer extension process of 
genotyping. This protocol takes double-sfranded, biotinylated PCR products from genomic DNA 
samples and binds them to streptavidin beads. These beads are then denatured producing single 
stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect 
bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA chain 
elongation. Following Klenow polymerase-mediated base incorporation, PPi is released and used 
as a substrate, together with adenosine 5'-phosphosulfate (APS), for ATP sulfurylase, which 
results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of luciferin 
to its oxi-derivative by the action of luciferase. The ensuing light output becomes proportional to 
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the number of added bases, up to about four bases. To allow processivity of the method dNTP 
excess is degraded by apyrase, which is also present in the starting reaction mixture, so that only 
dNTPs are added to the template during the sequencing. The process has been fully automated 
and adapted to a 96-well format, which allows rapid screening of large SNP panels. The DNA 
and protein sequences for the novel single nucleotide polymorphic variants are reported. Variants 
are reported individually but any combination of all or a select subset of variants are also 
included. In addition, the positions of the variant bases and the variant amino acid residues are 
underlined. 

Results 

Variants are reported individually but any combination of all or a select subset of variants 
are also included as contemplated NOVX embodiments of the invention. 

NOV3 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Beta Adrenergic Receptor Kinase-like gene of CuraGen Acc. No. CG50345-01 are reported 
in Table 13. Variants are reported individually but any combination of all or a select subset of 
variants are also included. The positions of the variant bases and the variant amino acid residues 
are underlined. In summary, there are 5 variants reported, whose variant positions for its 
nucleotide and amino acid sequences is numbered according to SEQ ID NOs:ll and 12, 
respectively. Variant 13375845 is an A to C SNP at 203 bp of the nucleotide sequence that 
results in no change in the protein sequence (silent), variant 13375846 is an A to G SNP at 292 
bp of the nucleotide sequence that results in a Lys to Arg change at amino acid 62 of protein 
sequence, variant 13376064 is a G to A SNP at 1814 bp of the nucleotide sequence that results in 
a Trp to End change at amino acid 569 of protein sequence, variant 13376063 is a T to C SNP at 
1885 bp of the nucleotide sequence that results in an He to Thr change at amino acid 593 of 
protein sequence, and variant 13376062 is a G to A SNP at 2001 bp of the nucleotide sequence 
that results in a Glu to Lys change at amino acid 632 of protein sequence. 



Table 13. cSNP and Coding Variants for NOV3 


NT Position o£ 
cSNP 


Wild Type 
NT 


Variant NT 


Amino 
Acid position 


Amino Acid 
Change 


203 


A 


c 




silent 


292 


A 


G 


62 


Lys-Arg 
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1 O 1 it 

1814 


Cj 


A 


5oy 


Trp-end 


ISSS 


T 


c 


593 


Ile-Thr 


2001 


G 


A 


632 


Glu-Lys 



N0V4 

There are 3 variants reported in Table 14, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID Nos:13 and 14, respectively. Variant 
1 3374261 is an A to G SNP at 1 17 bp of the nucleotide sequence that results in an Asp to Gly 
change at amino acid 28 of protein sequence, variant 13374262 is a T to C SNP at 225 bp of the 
nucleotide sequence that results in a Val to Ala change at amino acid 64 of protein sequence, and 
variant 13374263 is a G to A SNP at 260 bp of the nucleotide sequence that results in an Ala to 
Thr change at amino acid 76 of protein sequence. 



Table 14. cSNP and Coding Variants for NOV4 


NT Position 
of 
cSNP 


wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


117 


A 


G 


28 


Asp-Gly 


225 


T 


C 


64 


Val-Ala 


260 


G 


A 


76 


Ala-Thr 



NOV5A 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Out-At-First-like gene of CuraGen Acc. No. CG55764-01 are reported in Table 15. Variants 
are reported individually but any combination of all or a select subset of variants are also 
included. There are 4 variants reported whose variant positions for its nucleotide and amino acid 
sequences which are numbered according to SEQ ID N0s:15 and 16, respectively. Variant 
13374591 is an A to G SNP at 281 bp of the nucleotide sequence that results in a Gin to Arg 
change at amino acid 94 of protein sequence, variant 13374592 is an A to G SNP at 344 bp of 
the nucleotide sequence tiiat results in a Glu to Gly change at amino acid 115 of protein 
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sequence, variant 13374593 is a G to A SNP at 629 bp of the nucleotide sequence that results in 
an Arg to His change at amino acid 210 of protein sequence, and variant 13374594 is an A to G 
SNP at 650 bp of the nucleotide sequence that results in a His to Arg change at amino acid 217 
of protein sequence. 



Table 15. cSNP and Coding Variants for NOVSa 


NT Position 
o£ cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


281 


A 


G 


94 


Gln-Arg 


344 


A 


G 


115 


Glu-Gly 


629 


G 


A 


210 


Arg-His 


650 


A 


G 


217 


His-Arg 



NOV6A 

The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the EphA6 ehk 2-like gene of CuraGen Acc. No. CG55704-01 are reported in Table 16. Variants 
are reported individually but any combination of all or a select subset of variants are also 
included. There are 2 variants reported whose variant positions for its nucleotide and amino acid 
sequences are numbered according to SEQ ID NOs:19 and 20, respectively. Variant 13376314 is 
a C to T SNP at 1674 bp of the nucleotide sequence that results in no change in the protein 
sequence (silent), and variant 13376315 is a G to A SNP at 28S9 bp of the nucleotide sequence 
that results in no change in the protein sequence (silent). 



Table 16. cSNP and Coding Variants for NOV6a 


NT 

Position o£ 
cSNP 


Wild 
Type NT 


Variant 
NT 


Amino 
Acid position 


Amino 
Acid Change 


1674 


C 


T 




silent 


2889 


G 


A 




silent 
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NOV8 AND NOV9 



The DNA and protein sequences for the novel single nucleotide polymorphic variants of 
the Type la Membrane Sushi-Containing Domain-like gene of CuraGen Acc. No. CG95545-01 
are reported in Table 1 7. Variants are reported individually but any combination of all or a select 
subset of variants are also included. There is one variant reported whose variant position for its 
nucleotide and amino acid sequences are numbered according to SEQ ID NOs:25, 26, 27 and 
28, respectively. Variant 13376324 is a T to G SNP at 2693 bp of the nucleotide sequence that 
results in no change in the protein sequence since the SNP is not in the amino acid coding region. 



Table 17. cSNP and Coding Variants for NOV8 and NOV9 


NT Position 
of cSMP 


Wild Type 
NT 


Variant 
NT 


Amino Acid 
position 


Amino Acid 

Change 


2693 


T 


G 




No change 



NOVlOA 



The DNA and protein sequences for the novel smgle nucleotide polymorphic variants of 
the BUTYROPHILIN-like gene of CuraGen Acc. No. CG55746-01 are reported in Table 18. 
Variants are reported mdividually but any combination of all or a select subset of variants are 
also included. There are 6 variants reported whose variant positions for its nucleotide and amino 
acid sequences are numbered according to SEQ ID NOs:29 and 30, respectively. Variant 
13376321 is an A to G SNP at 426 bp of the nucleotide sequence that results in no change ui the 
protein sequence (silent), variant 13376320 is a C to T SNP at 506 bp of the nucleotide sequence 
that results in an Ala to Val change at amino acid 154 of protein sequence, variant 13376319 is a 
G to A SNP at 515 bp of the nucleotide sequence that results in a Ser to Asn change at amino 
acid 157 of protein sequence, variant 13376318 is an A to T SNP at 583 bp of the nucleotide 
sequence that results in an Arg to End change at amino acid 180 of protein sequence, variant 
133763 17 is a T to C SNP at 641 bp of the nucleotide sequence that results in an He to Thr 
change at amino acid 199 of protein sequence, and variant 13376316 is a T to C SNP at 743 bp 
of the nucleotide sequence that results in an He to Thr change at amino acid 233 of protein 
sequence. 



Table 18. cSNP and Coding Variants for NOVlOa 


NT Position 


Wild Type 


Variant 


Amino Acid 


Amino Acid 
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of cSNP 


NT 


NT 


position 


Change 


426 


A 


G 




Silent 


506 


C 


T 


154 


Ala-Val 


515 


G 


A 


157 


Ser-Asn 


coo 
583 


A 

A 


1 




Arg-end 


641 


T 


c 


199 


Ile-Thr 


743 


T 


c 


233 


Ile-Thr 



EXAMPLE 4. PCR CLONING 

NOV4: CG50301-01: human TENM4 

The cDNA coding for a domain of the full length of CG5030 1-01 between residues 371 
to 830 was targeted for "in-frame" cloning by PCR. Hie PCR template is based on human 
cDNA(s). 

The following oligonucleotide primers identified as SEQ ID NOs:92 and 93 were used to 
clone the target cDNA sequence: 

Fl 5'-GGATCC CACCTGCAGCCGATGGAGGGGCAGATGTATGAG-3' 

Rl 5'-CTCGAG ACAGCCAGCTCCTCTCCAGCCCAGCTGGCAGACG-S' 

For downstream cloning purposes, iJie forward primer (Fl : SEQ ID NO:92) includes an 
in-frame BamHI restriction site and the reverse primer (Rl : SEQ ID NO:93) contains an in- 
frame Xhol restriction site. 

Two parallel PCR reactions were set up using a total of 0.5-1 .0 ng human pooled cDNAs 
as template for each reaction. The pool is composed of 5 micrograms of each of the following 
human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, bone 
marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, Burkitt's 
Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, 
skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed 
using the above primers and 0.5ng-l .0 ng of one of the following human tissue cDNAs: skeleton 
muscle, testis, mammary gland, adrenal gland, ovary, colon, normal cerebellum, normal adipose, 
normal skin, bone marrow, brain amygdala, brain hippocampus, brain substantia nigra, brain 
thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, spleen, uterus, pituitary gland. 
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lymph node, salivary gland, small intestine, prostate, placenta, spinal cord, peripheral blood, 
trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original 
concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter- 
reaction volume. The following reaction conditions were used: 

PGR condition 1: 

a) 96**C 3 minutes 

b) 96**C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 1 5 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 10 minutes final extension 
PGR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 "C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°G 10 minutes final extension 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel 
purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PGR reaction were picked and sequenced. 
The inserts were sequenced using vector-specific M13 Forward and Ml 3 Reverse primers and 
the following gene-specific primers: 

SEQIDNO:94: SFl: TGGAGATGTCAAGTGTTGATAGACCATC 

SEQIDNO:95: SF2: ACAGGCTTCATCCAGTATTTGGATTC 

SEQIDNO:96: SF3: AAATGGCCAATACATGAAAGGCA 

SEQIDNO:97: SF4: ATTGCTTTGTGGGATGGGGAG 
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SEQIDNO:98: SF5: AATGGCGAACACTGCACCATC 
SEQIDNO:99: SRI: AAGTGCCAGGAGGAATCTTCTGGGAGG 
SEQIDNOrlOO: SR2: GAAGCCTGTCTCATGGCTGGAG 
SEQIDNOrlOl: SR3: ATTTCCGCTACAGAGCACGGG 
SEQIDNO:102: SR4: ATTCGCCTCTCACGCAGACAC 
SEQIDNO:103: SR5: ACCACAGTCGGCAGCACAGAT 

The insert 172885447 was found to encode an open reading frame similar to that between 
residues 371 and 830 of the target sequence of CG50301-01. The cloned insert is 99% identical 
to the original sequence. It differs from the original sequence at 3 nucleotide positions and one 
amino acid position. 

NOV 11: CG50329-01 

The cDNA coding for a domian of CG50329-01 from residue 32 to 236 was targeted for 
"in-frame" cloning by PGR. The PGR template is based human cDNA(s). 

The following oligonucleotide pruners were used to clone the target cDNA sequence: 

Fl 5'-GGATCC AAAGCTGACTTTGATGTCACTGGGCCTCATGC-3' 

R3 5'-CTCGAG cctttc:agggaggagggggctggagatgg-3' 

For downstream cloning purposes, the forward primer (Fl: SEQ ID NO: 104) includes an 
in-fiame BamHI restriction site and the reverse primer (R3: SEQ ID NO: 105) contains an in- 
frame Xhol restriction site. 

Two parallel PGR reactions were set up using a total of 0.5-1.0 ng human pooled cDNAs 
as template for each reaction. The pool is composed of 5 micrograms of each of the following 
human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, bone 
marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, Burkitt's 
Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, 
skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PGR was performed 
using the above primers and 0.5ng-1.0 ng of one of the following human tissue cDNAs: skeleton 
muscle, testis, mammary gland, adrenal gland, ovary, colon, normal cerebellum, normal adipose, 
normal skin, bone marrow, brain amygdala, brain hippocampus, brain substantia nigra, brain 
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# 

thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, spleen, uterus, pituitary gland, 
lymph node, salivary gland, small intestine, prostate, placenta, spinal cord, peripheral blood, 
trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original 
concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter- 
reaction volume. The following reaction conditions were used: 

PGR condition 1: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72**C 6 minutes extension 
Repeat steps b-d 1 S times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 10 minutes final extension 
PGR condition 2: 

a) 96''C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72**G 10 minutes final extension 

An amplified product was detected by agarose gel electrophoresis. The fiugment was gel 
purified and ligated into the pGR2.1 vector (Invitrogen, Garlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PGR reaction were picked and sequenced. 
The inserts were sequenced using vector-specific Ml 3 Forward and Ml 3 Reverse primers and 
the following gene-specific primers: 

SEQIDNO:106: SFl: CCACCTTCATGAGTGACCACG 

SEQIDNO:107: SF2: ACTGTGCAGGTGGAGGTGGGAGGTAAG 

SEQIDNOrlOS: SRI: GAAGGTGGTCCTTGGTGTGTACT 
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SEQIDNO:109: SR2: CGCCGAACTTTACACCATCCT 

The insert assemblies 174124888, 174124900, and 174124912 were all found to encode 
an open reading frame between residues 32 to 236 of the target sequence of CG50329-01. All of 
the assemblies have an 3 amino acid deletion as compared to the original sequence. 174124888 
and 174124912 also differ from the original sequence at 3 nucleotide positions and 2 amino acid 
positions. 174124900 also differs from the original sequence at 2 nucleotide positions and 1 
amino acid position. 

OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been done 
by way of example for purposes of illustration only, and is not intended to be limiting with 
respect to the scope of the appended claims, which follow. In particular, it is contemplated by 
the inventors that various substitutions, alterations, and modifications may be made to the 
invention without departing from the spirit and scope of the invention as defined by the claims. 
The choice of nucleic acid starting material, clone of interest, or library type is believed to be a 
matter of routine for a person of ordinary skill in the art with knowledge of the embodiments 
described herein. Other aspects, advantages, and modifications considered to be within the scope 
of the following claims. 
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